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Table 1-1. Specifications 



Acc€|Jts all l4IK)-series pliig-ms; ^p-er 

lor iMsrtzonial axis ai^i lower coei- 
parm#M for mrtics^l axis. Center sliteld may 
he remowd to pro¥lile a double -sized compartment 
lor a single dual-axis Model t400-ser£es miit. 



CATHO»l-iAY mmt 

; Typer 

Post -accelerator storage tube; 7300 v aeeet- 
erating fKHeatiai; alumimz -d P31 ptosphor; 
etclied safety glass face plate recfaces glare. 

Graticule: 

10 X 10 divisloiss (approx. 0. 4 x 9. 4 cmX 
parallax -free Internal graticule; 5 subdivisions 
per majcsr dlvlsicsn m major horiz^lal and 
vertical axes* md on second and lentil hori- 
zontal graticule lines. 

Intensity Modulatioit: 

ac coi^led, ^^20 volt pulse will blank trace 
of m>rmal intensity; input terminals on rear 
paf^L 

Warranty: 

CRT specifications (persistence* writing rate, 
brightness, storage time) warranted for one 
year. 

PliSISTINCE: 

Nomial : 

Natural persistence of P3I phosphor (about 
40 u sec). 

Variable : 

NORB4AL Writing Rate Mode: Comtinuouslv 

variable from less than 0.2 second to more 
than one minute (typically to two or three 
j minutes). 

I MAX W riting Ralte Mode: Typically varible 

I from 0.2 second to 15 seconds. 

ERASE 

[ Manual; erasure takes approximately 300msec. 
scope ready to record immediately after 
erasure (see options for remote erase). 

j WRITING tATE: 

CTonvelrtVonaY oper' atian (using an hp 1V7A camera 
with f/1 .9 lens and Polaroid 3000 speed film): 

: 100 cm/u sec. 

Storage: 

I NORBdAL N ode: greater than 20 cm/ms. 

MAX Mo<^: greater than 1 cm/u sec. 



STORAGE TIMES 





'n€»?MAL Writing 
Rale MO'Cfe 


; PAXWriteg 

Rale Mcuide- 


j STORE Mode 
1 (dim display) 


lougei than 1 houtF 


: EypiraMy 15 
1 mimM&s 


VIEW Mocfe^ 
tbri^:^^ display i 




jloiiger than 1 
I mmule | 
j 2 or 3 fmmtes) 


1 lyplealiy IS 
1 sec©B€l& 



BrIgMnegs; 



Greater than 10# l(Dot-lai®^irls i® 

or VIEW; typically 5 i(D€t-lamtots inSTGRE. 

CAyBRATOR; 

Type: 

Line-fre;jueney rectanpilar signal, apiprea- 
lenately #. 5 see rise tirne.. 

Voltage: 

Two outputs: I volt and 1® volts pte-pk ^1% 

from 15"' Cto35"C, ; lo)55" C. 

lEAfKI FIMOER: 

Pressing BEAM FI'IMDER eontre>l brings 
screen regardless oi setting ©I terizontal,. c?r 
vertical position eo'nirols* 

GENERAL: 

Power Requlrenients; 

115 or 230 volts. -TOV, 5® to^ @11 Hz,. normialBy 
less than 2B5 watts f varies w iftti pliuig-in witsl. 
lumens ions: 




Weight: 

Not, 40 lbs. (18 kg) (without plug-ins)). I 

Shipping, 51 lbs. (23 kg). { 

OPTIONS: (s,u cify by option mimter., | | 

( 09: Remote eraasc. BNC input on rear panel: shorl- 
ing to ground! for at least 50 msec erases screen, 
with oscilloscope ready ior use 200 msec aller 
ground is removed; input draws 20ma from ground 
through a 600-ohm impedance to a -12 volt supply. 
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CHAPTER 1 

HEWLETT-PACKARD OSCILLOSCOPE 141A 
Section I. INTRODUCTION 



I-A.I. SCOPE 

This manual describes Hewlett-Packard Oscillo- 
scope 141 A with serial numbers prefixed 832- and 
844-, and Dual Trace Amplifier 1402 A with serial 
numbers prefixed 709- and 71 6-. It covers their 
operation, organizational, and direct and general 
support. Refer to TM 11-6625-2390-15 for informa- 
tion on Sweep Generator 1421 A. 

1-A.2. INDEXES OE PUBLICATIONS 

a. Refer to the latest issue of DA Pam 310-4 to 
determine whether there are new editions, 
changes, or additional publications pertaining to 
this equipment. 

b. Refer to the latest issue of DA Pam 310-7 to 
determine if there are current, applicable modifi- 
cation work orders (MWO’s) pertaining to this 
equipment. 

1-A.3. EORMS AND RECORDS 

a. Reports of’ Maintenance and Unsatisfactory 
Equipment. Maintenance forms, records, and re- 
ports which are to be used by maintenance 
personnel at all maintenance levels are listed in 
and prescribed by TM 38-750. 

b. Report of Packaging and Handling Deficien- 
cies. Pill out and forward DD Porm 6 (Packaging 
Improvement Report) as prescribed in AR 700- 
58/NAVSUPINST 4030.29/APR 7I-I3/MCO 
P4030.29A, and DEAR 4145.8. 

c. Discrepancy in Shipment Report (DISREP) 
(SP 361). Pill out and forward. Discrepancy in 
Shipment Report (DISREP) (SP 361) as prescribed 



in AR 55-38 NAVSUPINST 46I0.33B/APR 75-18/ 
MCO P46I0.I9C and DEAR 4500.15. 

I-A.3.I. REPORTING OP ERRORS 

The reporting of errors, omissions, and recom- 
mendations for improving this publication by the 
individual user is encouraged. Reports should be 
submitted on DA Porm 2028 (Recommended 
Changes to Publications and Blank Porms), and 
forwarded direct to Commander, US Army Com- 
munications and Electronics Materiel Readiness 
Command, ATTN: DRSEL-MA-Q, Port Mon- 
mouth, NJ 07703. 

l-A.3.2. REPORTING EQUIPMENT IM- 
PROVEMENT RECOMMENDATIONS (EIR) 

EIR’s will be prepared using DA Porm 2407, 
(Maintenance Request). Instructions for prepar- 
ing EIR’s are provided in TM 38-750, the Army 
Maintenance Management System. EIR’s should 
be mailed direct to Commander, US Army Com- 
munications and Electronics Materiel Readiness 
Command, ATTN: DRSEL-MA-Q, Port Mon- 
mouth, NJ 07703. A reply will be furnished direct to 
you. 

l-A.3.3. ADMINISTRATIVE STORAGE 

There are no administrative storage instructions 

for this equipment. 

I-A.3.4. DESTRUCTION OP ARMY 
MATERIEL 

Destruction of Army materiel to prevent enemy 
use shall be as prescribed in TM 750-244-2. 



1-A.4. ITEMS COMPRISING AN OPERABLE EQUIPMENT. 










1 Dimensions (in.) 


Weight 


NSN 


Item 


Quantity 


Height 


Depth 


Width 


(lbs) 


6625-00-181-1956 


Oscilloscope AN/USM-320(V)1 


1 


9 


18-3/8 


16-3/4 


40 


6625-00-181-1957 


Hewlett-Packard Oscilloscope 141 A 


1 


9 


18-3/8 


16-3/4 


40 


6625-00-249-4432 


Hewlett-Packard Dual Trace Amplifier 
1402A (PL1244/U) 


1 


4.062 


13.5 


8.812 


6 


6625-00-930-8119 


Hewlett-Packard Sweep Generator 
1421A (PL1245/U) 


1 


4.062 


13.5 


8.812 


6 
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1-1. DESCRIPTION. 




IbB lip F%ii:re 1-1^ a 

general p2i"^»e Oscill^©-^ 
scc^ with tfm fratnras cif nrl^ 

Skble ^raietence Ciiirati«i of trace 
atteigloif) ai^ storage of €Wi display, 
^raistenee is warlafele ftt» 0.2 to 
mr^ ttea 60 seec^s; a displaj mj 1» 
stored Cat rad»ed inte^itj) for K^ra 
tl»n 1 l^ir or displa^^ at m&rmX 
tensity for up te 1 Stored dis-^ 

plays can be erasM in ITO 

¥ariable ^rsistence Is especially 
useful for ^lei^lng sl«r-siPSN5p slgiisls. 

Tte persistence of tte S'lgaals free elec- 
troeardic^ra» or otlier Mc-cferairal pbe- 
ncwra can adji»t€^ to prowlde a e«- 
plete trace^ yet to fm^ fast mim^h to 
prerant interference witli tbe nmt trace. 
Display persistence of swpt fretnency 
and ti^ d^»tn reflectcw^try Masnre- 
Mnt readmits can be adjusted to eliain«» 
ate flicler and still proride Mgh 
resolution. 

Tbe storage fratura of tbe 11:^1 
ihlk can "te med to store single-siiot 
•warafoictw and to later or plioto- 



^rafonw can acco^llsbed by starts 
seraral displm^ sepirately and then 
¥lwi!^ tb^ ©iam!.tanecnsly. 

The Model l4l4 accepts all hp 
^^1 l%00*series pl^-^in units, ilspli- 
fiera with bandwidths up to 20 Mz and 
scnsitiTltieB to 10 aieroralts centi-* 
»eter are amilable as well as tl®e dc^ 
aain reflectc»etry and swept fretnency 
indicator units. Cc»plete specif lcatlon8 
for the Model I^IA OscIXIoscotc are giran 
in Table 1 - 1 . 

1-2. CATHODE RAY TUBE. 

The Model l4lA uses an internal 
graticule, P3I almBinised phosphor CRT 
with additional internal elements to 
provide the variable persistence and 
storage featuras. The tube is equipped 
with m ncmglare safety face plate and the 
intenml graticule elimiimtes i^rallax 
error in obr‘er\ring the display. 

1-3. ASSOCIATED EQUIPMENT. 



^1 141 



1 
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with m rmrt'mml in tm l€mmr 

s fepTfisoatEl thm 

let!. eaw^mrt^ 

TOiits mrm tbB Bmm Bdze mM tlm plqg-^iii 
i.iiBt.rii®^iit-s he iBteTc'tmn^^ 'for 
spew^al applieatlen. The diTiier slsieid,. 

separates the two compartmeats' ^ *!iaj 
lb# removed and one double sized plr 3 ;g-iii 
installed* BlaEli plug-^in kits, botli 
single and double sized, are av^a: table 
for nmr :f^brieatlon of speeiul oireuits* 
3#e Table 1--3 for pwer supply current 
limitations. See fable 1-1 In TM 11- 
66T5-’239w- 15 for amilsble plig-ins. 

1-4. OPTION. 

Option 09 for the Hewlett -Packard 
14L1 Cscllloseope modifies the oscillo- 
scope tO' proride a remote Z'BAST capabil- 
ity* Pulse Board A70I has additional 
circuit'ry to^ aeeomo>date a reed relay* 




Figure 1-2. Remote ERASE Circuit 



Figure 1 2|g ^ schetiatlc of 
added elrculn* ’'"he relay :s setp^p-ei b- 
a ecnta'^t closure to ground Tla tfc=?- 
connector oti the- back panels 

Sote 'Chat earlier Instrissent : ^nay 
have opnioti 09 Installed on an etched i 
circuit board momted adjacent, nr Pulsef 
Board ATOI. 
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SECTION II 
INSTALLATION 



1-5. INITIAL INSPECTION 

€hmek.. CImfe tfm 

% fair sticte as “brcic^ 

feraXa &r c^ofiaBators^ and tents cwr 
states an the mnel swfBees* If te®-- 
1@ see Fsragraffe If 

sfe.ifff.og eartan Is mt tewaged^ efeeek 
fumtertal and oat:# anjr 
ns af se'vpere stress as an iodieaticai 
ramgfe ImEaliag In transit,. If tfee in'-* 
mmr^ appears undanaged^ per far® t.fee 
etrleal cmck ( 3nbpa.ragrapfe fe,), 
ain tfee mclrngirng naate:. .lal for pos« 
le fwtnre tse. 

Elect rleal Check, Cheek tfee elee- 
cai performance of tfee ^otel l4Ul as 
n ao possible after receipt, ^'ara- 
pfes I-2^.a, and b. contain perform- 
e cheek procedures vfetcfe will v’erlfy 
trument operation within the sped- 
at Ions j^lsted In Table 1-1, Initial 
fO'rmnce and accuracy o>f the Instiox- 
t are certified as stated on the in- 
.e front corer of this manual. If tfee 
illoseope does not operate as sped- 
refer to Paragraph 1-A.3- 

1-6. PREPARATION FOR USE. 

Power Bequlrements* 

Tfee Model l4lA Osdlloseope re- 
res a pm/er source of el dner 115 or 
^ \ToltB ae, ±10*^), single phase ^ 50 to 
Hz, which can deliver approximately 
f watts. A rear panel switch provides 
.ectlon of the line voltage tO' be used* 

CAUTION 

before placing thrte Instrument in 
ipe ration^ be sure and set rear i^nel 
witch to agree with the line volt- 
being used. Refer to Flgwe 1-5^ 
‘roper Intensity Adjustment, to avoid 
lamaglng CRT* 

230^Volt O^'pemtlon. If the Instru- 
ct is to be operated from a F 30 -vcIt 
LTce, set the rear panel switch to 230 . 

\ line fuse, F^Ol, must be enanged to a 
ap ®l0w-blw fuse for 2.30-volt opera- 
m* The fuse is aceeesible by removing 



the bottom cmrer of tfee Motel I4^IA| i.t tB 
identified in Figure 1-19'* 

c* Three-conductor Power Cable*. Tfee 
i^Tational Electrical tfenufacture-rs*^ 
iatlon (KEMA) recommends that tfee xig^abra- 
mmWc ^nel and cabinet be grounded for tfee 
protection of operating, personnel* Tfee 
Model l^LA is equipped with a tetacfeable^ 
three-conductor power cable wfeicfe„ wfeen 
plugged Into an appropriate receptacle,, 
grounds the instrument* The offset ((rotmi}) 
pin on tfee power cable connector is tte 
gro'und pin* To preserve tfee protecrfedon 
feature when operating tfee Btedel ihlA from: 
a two-contact outlet, use a tferee-condue- 
tor to two -conduct or acapter ami connect 
the green lead on tfee adapter to gro'wd at 
tfee power outlet* 

d. Instrument Mounting* 

(1) Modular Cabinet* Tfee Model V^^lA Is 
shipped from tfee factory m a bench in- 
strument wxtfe tfee tilt stand, feet, and 
plastic trim in place* Tfee top and bottOT 
panel covers can be removed, giving' com- 
plete accessibility to all compomcnta and 
adjustments* Sufficient space should be 
left around the sides of the CBbinct. tO) 
allow unrestricted air cireiilatton* 

( 2 ) Rack Mounting,,* A kit for eonvert/Ii^: 
tfee modiala.r cabinet to a rack mcrtrot is 
supplied with ea,ch Model ItelA* Instruct- 
ions for making the convert ton are given 
below. Refer to.^ Figtire 1-3 bm aid t® 
Identifying '^rts. 

(a) Detach tilt stand by pressing 
from front feet; remove all plastic feet 
by depressing^ oetal buttom and sliding; 
foot free* 

fb) Aluminum trim strips (behind each 
front handle) on sides of Instnimeiit have 
an adhesive back; use a thin-blade tool 
to remove them. 

(c) Attach a rack-mO'Untlng flange, 
using screws provided in kit. In each 
space where trim strip was adhered; 
larger notch of flange should be posit- 
ioned at InstriMent bottom. 

(d) If Model I^IA la to- bC' placed in a 
rack above or below another hp Instru^nt, 
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l^t thrm 
t!» reajT msM totfe 

Tte f«s 

t© 1-39* for 

mee 

1-7. REPACKAGING FOR SHIPMENT 

If tte ¥^l ihlA ^ to 
agei tor tto or%iml »Mb- 

plsg cart€“® ajEA^ ?»toTilBj.3s 

with tte exwpttTO 0 f 

be if raierngM. 

teterlals in»e<£ ^ iBstrm- 

sent stopid toeliiMe toe foUcwfs^g: 
a. A dcmfele-^mlled mrt/cn^ see 2^ble 
1—3 f02^ beeb ?eftp25.Ted« 



Table 1-2. Shipping Carton Test Strengths 




^ ^ -4gga xi j^ f w;gp^ I 

pTOit€ct all ijjstjraKBT surfaces; i»« * 
BowfetaaSve aates-lal awh aa 
or ci»hiMi©d, |»,p#r such ga Klspiek 
all pr©iectii^ parts- 

.°*' ’’ishtiy-f.ck.a. 



a. Heavy-iaty shipping tape for securla 

Ollbslde of CSTbOB# 
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SECTION III 
OPERATION 



1-8. INTRODUCTION. 

I The I4IA Es a variable pers-EsEeace^ sEor- 

age- Oseillasc'ope whieli; employs pteg-Ei^ EypC’ vertie-ai 
and terizonial aiBplilEers-. The eofiirols which alfeci 
the operaliOfi ol ibe pt>wer supplies and ealho^cle-ray 
liifee are* locaied on Ehe l^Iodel I4IA; alloiher ronirols 
are locaiedofiiheplag-ina.iipliifEers. The Mo^ctel I4IA 
inc lades the high and low-voUage po-wer supplies, a 
calibrator circuit wish I and 10- volt ptc-pk outputs on 
the tront panel, the CRT. tndaputse circuit for vari- 
able persistence and storage operation. 

1-9. ERONT PANEL COMPONENTS. 

Fig. 1-4 ule.itifies the front pcinel controls and 
gEves a brief f *inctional desc r iption of each. Additiona! 
inl’ormation on '^o-me of the controls is given below. 
A more detailed description or some of the ''-onirols 
and their funciion m variable persistence and storage 
operation es given in Paragraph 1“13* 

a. TRACE AUGN^ The TRACK ALIGN adjust- 
ment IS provided lo c:€>mpensate for manufactyiring 
tolerances and external maanelic fielcte which may al- 
Cecl the CRT trace*. The adiusimeni should be made 
when the trace dc>€^s not appear parallel with the ihiori- 
[zonlal lines on the CRT graticule. To adjust the 
TRACE ALIGN, set the Pres€*nlalion Selector lo WRITE 
and adjust a iree-ronnmu trace on the CRT; rotate the 
TRACE ALIGN adjustment as. required lo make' the 
trace parallel lo iht^ uralicule lines. 



CAUTION 



BBIAM FINDER should be pressed o^nly 
momentarily and then released. If it Is 
held, damage to the CRT will occur. 



BEAM FINDER. .A very high dc input signal 
may drive the trace off the CRT screen. When the 
BEAM FINDER is pressed, the trace will be returned 
to the screen regardless of the setting of horizontal 
or vertical PCBlf ION controls. If pressingihe BEAM 
FINDER does not return a beam to the viewing area, 
^set INTENSITY to the 10 o'clock position. 

ASTIGMATISM. The ASTIGMATISM adjust- 
ment IS provided to insure omforni locus of the trace 
over the entire CRT screen. To adjust the ASTIGMA- 
TISM, set Presentation Selector to WRITE, center a 
|ow»intensity spot on the CRT screen F-RITING RATE 
Ltd PERSISTENCE both in NOR Ma* land adjust FOCUS 
and ASTIGMATISM for a small, rruuicl, sharply focused 
spot. 



1-10. REAR PANEL COMPONENTS. 

a- U3 23l> VOLT SWITCH. This swiiEefe^ locaie^l 
as the besitom of the rear paneh, iTuisn h>' set ic® ife 
liositlo^n which corresponds Ef> the line vo.liiage t© be 
used. The .Model L4IA is shipped with a 4-a£np tfyjtse 
installed for 1 15- volt operation. If the Mode E I4IA 
IS to be connected to a 230)- voR outlet,, change ih®' imse 
loa 2-amp^ s h>w -b4(-iw fuse suppht-d w ith the ir^sinnairiiBesit. 

h* Z-AKIS INPUT. The Z-AXIS' INPUTt^rmwiials 
and selecto-r switchareon the rearpanol o4 she iiiastjm- 
ment. To externally modulate the trace £nfien.saSy„ sec 
the switch to EXT, remove the shoriing. strap and 
connect the modulation signal to^ the term^nalls. The' 
amplitude of th.^- pulse required m blank the tirace de- 
pends OR the front pane! INTENSITY'' control setlimg^ 
and IS approximate Iv 20 volts positive for liurmaJl .n- 
lensily settings. When not using external iniiensflSf 
modulation, connect the strap across the eerminais 
and place the switch to |NT. 

1-11. PLUG-IN UNITS. 

For normal 0 |M ration. Install a vertical plug- i® 
in the lower compartment and a horwonlal plu^-m i® 
the upper comparlment. The compartmenl div-ider 
must be in place to provide proper shreldjing, between 
Ihi' plug-ins. For douMe-size plug-in operations, 
remove the divider. All plug-ins Insitalled sho«aM foe 
securely locked In place with the plug-i® iron® panel 
LOCK knob. 

DtTlection-plale sensitivity may vary’ sllgh®ly 
from one CRT lo another. This may necessitate ad- 
jusii.irn! of the sensitivity calibration ol phig-ans in- 
stalled in the Model 1 41 A for the first tlmcv or when 
moved from one Model I4IA to another. Refer to the* 
C^jeraling and Service Manual furnished with pilug-iiBi 
unit for the SENS CAL adjiuslmenl proc'edure. 

1-12. DEEINITIONS. 

Note 

Always allow at least 15 minutes warm up 

before aUempting to useAhe Model I4IA. 



Severa I words and phrasers, the ctef inition of w^hsch 
may vary slightl},' from common usage, are used lo 
desrrilK' the operation of the Model I4IA. The deli- 
mliuns of these words and phrases which a|^ly to I!mj» 
Model 141 A are as foRows: 

a. WRITE - To transform an input signal into a 
visible display on the CRT screen. 

b. PERSISTENCE - The length of lime a single 
sweep-written display remains visible on the CRT 
screen (INTENSITY and Sweep Time Cemstanll. 

c. STORE - To retain, at reduced Intensity, a dis- 
play which has been written on the CRT. 
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ilH 



I® sd. iraceparaMel witii tori^ontal gra- 

llcale lir»es» 

itoroeelarf switch to reluLre beam to CRT regardless 
®f vertical ami twrixoiilalPOSITIC^ control settings. 
SeeCAirriCBw* sSaleroeil in Paragraph 



W l^sllion connecis ac power to Oscilloscope and 
aiglMs POWER intlicator . 

C^nlrol for f arising beam on CRT. 



(y Control for selling imensiiy fbrigtilness) erf CRT display 
See CAUTIOK stafemeni in Paragraph 1-13 

fSJ Control for setling trace persistence Calterglow) on 
CRT. 

© Presentation Selector, for selectinglunction of CRT. 



^ Switch for selecting CRT writing rate. 



Ad|«,stfnefit to se! roundness of CRT beam 



1 aiMl !©-wll pk-pk, §0 Ha. calibrated square wave 
outpirfs. 
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ci. VIE% - To CfercibSEitav ofi the CUT sjcreea, m 
aaEeadti^r, A MOfecI ciispi^V'^ 
e, ERASE - Tof reaio-ve bl&mms 

b.icti ha^^e beea stored, or wvitiea wah per state are 
I ttee CRT. 



!., INTENSITY - The brtghttiess oi a display as 
LS wrtttea oa itie CRT screea ( PERSISTENCE and 
^'eep Time roaistantc 



4, BLOOM - A visible, aon-syiTimetncatexpansiOR 
^ a dLspla^j %'rttcen on the CRT screen^ Figure T-3. 

h. FADE POSITIVE - Appears as random; green 
reas on a ckrii backgro^ind m MAX.. PERSISTENCE.. 



ee Figure I -10'. 



t. BACKGROLNB ILLUMINATION - A green eloud 
i I Liu minat toa visible O'lri the CRT screen, Figurg^' 

S\%'EEPTIM£ - The time Ltn seconds, rmlli- 
eeonds, or microsecfmdsi required for the oeam tw- 



nove honzantatlv one umi o£ distance ccecutmeter 



across the CRT screen, t^hen wnting a dtsplav- 



Lc.. FADE NEGATIVE - A coiacttcioii tawhtcha per- 
tua ol the* trace or screen begins to dim. 

m. BIRN - A burn IS permanent damage !o> if he CRT 

phosphor jv mesa rc^sulting from e.'ccessive intensity 
•>«ung mamiamedior tot>longa period. Phos|).hor burns 
ipp€ur a.sach^coloredarea on the CRT screen. Mesh 
burns appear as spoisor traces tl^t art*” ilark,€'’r thanthe 
background illumination m the MAX, P ER^iST EN C P. , 
MAX. WRITE mt>€les.. 

1-13. CONTROL FUNCTIONS. 



WEITIHG HATE, lnEineMAXpioaElEQ.fi,, theme 
^4 erasing a written display is decreased^ S'loee ifee 
era.sing rase is decreased,, she enstre' screes imeomes 
illuffry Slated more rapidly and she di.splar cs Oitecure^ii,. 
The eiifecsive persi-sience anxi st-;ra 4 e tuTLe are iihas 
considerably recfeiced. 

1-14. OPERATING TIPS. 

Tl&ese QfperatBng tips will: pro-yid^ iheoperatcsr 
with a familiariif with irstrumenE cQfiEroils Mi aEsI 
obtaimeg desired CRT display, 

a. The- persBsieiniee unitor miiy ircryG/R^LAE wraiiEf, 
rale ran be roasiderably improyed by red^Ciiing she' 
size o| the useabfie display area. Tea ac'ojmpfiish sliiis,, 
redtice green Itood-gun rings appra.^imaseiy 3 4 anrh 
mside aluminum nog by adiustmg ETGfv €o'i!l!iu»SD>r 
AdiusEment, 

bv Fo»r variable persistence' operaEiony use mmiiM- 
mum INTENSITY and maximum PERSISTENCE 
paiible 'ivith the desired display, fS'00 1— T» I 

r. Use W^RITENG RATE in %fAX only to-r last sweep) 

1 1 me, single^ shot di.splay (or to- inj-pro>u e- nhi^‘ amiaprmi^ 
m ol trace inlen,siiy. The MAX position causes more 
CMpid positive lading on the CRT and persistence &r 
s4o>rage time ol the di.spLay is thus redticedl 



CAUTION 

Excessive intensity may damage the CRT 
storage mesh. The INTENSITY selling, for 
any sweep speed should be that Intensity 
which )usl ehm mates any Irace blooming, 
w'ith mimmuna PERSISTENCE setting. 

a. PEBS'ISTENCE and INTENSITY. These con- 
trols contribute to the duration ol afterglow' of a dis- 
play. Always set PERSISTENCE and INTENSITY as. 
shown In Figure l^8®The PERSISTENCE control sets 
the rate at which a display Is erased; INTENSITY sets 
the brightness of the trace as it is written. With a 
given PERSISTENCE setting, the actual duration ol 
trace afterglow^' may be increased by increasing the 
INTENSITY. Since the PERSISTENCE control sets 
the rate of erasing a written display, It follows that a 
brighter trace will require more time to be erased. 
Conversely, a display of low intensity will disap|M, 'ir 
more rapidly., The same principle applies to a stored 
display of high and low mtensity. 

b. PRESENTATION SELECTOR. This control 

selects the mode in which the CRT functions, lu 
ERASE position, the other three functions are dis- 
connected and all stored and persisting displays arc 
removed from the CRT. The WRITE position is the 
only position on the selector in which a display may bt> 
written on the CRT screen. TheSTOREposiGon dis- 
connects the WRITE function and retains written dis- 
plays (at reduced intensity) on the CRT. INTENSITY 
and PERSISTENCE do not function in theSTORE posi- 
tion. The VIEW position intensifies the stored display 
to a set brightness. Again, INTENSITY and PER- 
SISTENCE do not affect the display. 



it T» store a display, sfe’CtlH* Pre.se !niaUi'')0:$etocb;ar 
to WRITE, adjust the INTENSITY amd PEBSI.^ (FENCE 
lor the desired display and ro'tafie the Preset:ifiaiii(Offii 
Select^.*.r STORE. 

e. T • V le w a stor e d di splay „ rojlal©' the- Pi? e se ta.0at[]i}(Offli 
Selector tO' \ lEW. 

I. To store more than ope display,, set Fresein-Safii©® 
Selector to WRITE, se': PERSISTENCE Wly eloelc^vise 
and INTENSITY as required, allow first dt.spl’ay t(o> be 
w n tie n on the C RT .. Sc 1 IN T F N S IT Y f ull y e ( juinite r- 
clockwise and conneel second stgnal to»be .sto^red. Re- 
set vertical PC^ITION if second ofesplay is not m toe 
superimposed on first. Stowiy rotate INTENSITY 
e toe IwWise unit I second display ocars» Rotate Prescin)- 
lalion Selecter to STORE and l)o.thdisp>lay.sarc .3>to»rcdl 

g. A display stored when mst rument pow er is turned 
off, will remai*. stored lor several days. observe 
a stored display, set Presentation Selecto-r to V lEW 
and vertical position control erw, belo-re turmng (on 
til.' Model HI A. 

h. To erase all persistent or stoired dispiays,, .set 
Presentation Selector to WRITE and relate PERSIS- 
TENCE control counterclocfev'ise to ffeufi not iin)) 

NOR lit A L detent, or rotate Presenlation Selecior to 
ERASE for approximately I second, then release. 
(First method not effective when WRITING RATE' is 
set to MAX. ) 

i. When using the Model HI A for single sweep 
operation, the FOCUSconlrol must te' adjusted indi- 
rectly to obtain a well-defined trace. SeH the sweep 
for single operation, erase the CRT trigger the sin- 
gle sweep and note trace definition. Change FOCUS 
setting as necessary each time and repcxit preceding 
u itil sharpest trace is obtained. 
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Figure 1-5. Proper Intensity Adjustment. 



CAUTION 

Trace Woomisig, Fig. 1-8, is the l^st indicator of exces- 
sive INTENSITY which can clamage the CRT. However, 
bi^wmingdoesiicM ocetir when PERSISTENCE is set to NOR- 
M AL, Therefore, DO NOT INCREASE INTENSITY WHEN 
PERSISTENCE IS SET TO NORMAL. Always be sure to re- 
peal above proceAire t ime sweep speed or input sig- 
nal ctofige. 



NCmMAL PERSISTENCE MODE 

1. R^^ie WRITING RATE to NORMAL position. 

2. H^Maie Ppresentation Selector to WRITE. 

3. Eoiate PERSISTENCE control ccw to, but not 
in, NORMAL detent. 

4. Adjust INTENSITY to a point where no trace 
bloomif^ appears. 

5. Sei PERSISTENCE fully ccw into NORMAL de- 
tent. DO NOT INCiiEASE INTENSITY. 



2. Rciate Selector m WRITE. 



3, E«ale PERSISTENCE ccwtr©! ccw 1®, Iwl nm 
In, NC^M.AL ctelent, 

4, Adjusi IKTENSITY to a poirJ where n© * 
bl (I ng a pfsea r& 



YAMABLE PEI^ST-CTCE liOI^ 
L Relate WRITING RATE i® NCMMAL 
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f. II only a id a sbm ^weep etesplay is de~ 

atrecl, awileba ihe P*TeseaEatiaa SelecEoc lo STOBE 
whesi ifee iTace has beeti wrtUea eg Etie d^sirecl petal; 
the Mtm- ^a es blanked and the wrilien peritcm ts 
stared. 

k. Use a %dewtstg tioad, if ciesi'fed^ 10 iinipr 0 ^e 
sc'reen-diapiaf eontrasl. 

tn. I! btgb inieasity is used Eg write a trace an tbe 
CHT, It may not cofnplrtely erase with onfc EEAEE 
operatton. Caatiaue te erase the CRT' in the normajs 
manner taking care not to keep- the Presentation Se- 
lector in ERASE for more than I second at any one 
lime. 

II.. Fig. 1--6 tlini I-I 3 are provided so show 
typical CRT displays wiifc various contrai setllnga and 
inpil signa,l 3 . They are examples whieli^ 1 ! cfeiplieateci 
by the operator, %ri! aid in understanding, the operation 
of the Model 141 A. Fig. 1-13 shows small bright 
spots on the CRT screen whicn are caused ^y minute 
imperfections in the storage mesh. 

1-15. SINGLE-SHOT OPERATION. 

a. To write with persistence or store a single- shot 
phenomena, trial setting of INTENSITY is the best 



approach. The amplitude of the p&eaotmena and the 
sw^ep-lime retfiired to display it willaHees the per- 
sistence. For example, with maximioim PERSISTENCE 
and some settings of INTENSITY,, a single- shot 
straiglil-line trace may bleom. Fig. 1-8^ aiMl a 
single-sliot signal with amplitude variations of several 
centimeters may cause blooms^ Fig. l-9» To 
determine the best INTENSITY setting, CQaas^ei a 
signal which approximates the sweep lime and ampM- 
tode m the single- shot signal to be writtem Set 
PERSISTENCE fully clockwise and trigger a single 
sweep M the test signal. Set the INTENSITY as far 
clockwise as possible without caustog bljamlisg^ Re- 
peal the single sweep signal, erasing the disp^lay and 
settii^ the INTENSITY after each trace until the de- 
sir ed display is obta med. This setup should give maxi- 
muoi persistence to the single- shot display. Alter 
the single- shot signal has been written,, turn the 
Presentation Selector to> STORE tot retain the itisplay. 

h* Single- shot signals which ref^piir'e a sweep time 
faster than 20 miscroseeonds per c enlimeter can fee 
written with more brighteness by seftti^ the WRITING 
HATE to MAX. The screen will be unevenly iilBmin- 
ated alter erasing when WRITING RATE is im MAJC, 
however the Rif TENSIT Y can be set higli enough t® make 



Note: A vertical amplifier plug- in, used in the horizontal compartment, may 

have less than specified banctwidth. Make the high frequency adpsttrents 

(plug- in m-iuual> with the vertical amplifier m the horizontal compartment 




Eigure 1-6. Background illumination occurs when 
erasing with WRITING RATE in MAX 




INTENSITY and or PERSISTENCE set too high 




Eigure 1-7. Variable persistence with a slow, 
repetitive sweep 




Eigure 1-9. Single-shot display with INTENSITY 
and PERSISTENCE set the same as Eigure 1-7 
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Figure 1-10. Fade positive which occurs after 
Presentation Sector is left in VIEW 
for 2 to 4 minutes 




Figure 1-12. Same display as Fig. 1-11 after 3 
minutes in VIEW 

the display visible t!ie iilttinifoi A display, 

wrslten Willi WTIITf^K'G HATE set iciMAJC. will be 
scared by posiUre rapidly llian a display 

writtefi wm WHITINC HATE set m ^WMAL. 

C. Single'-shm sip^ls mticti r empire a swee|iiinie 
between and20 roicr<iiS4%CMMlsp'er cef4smefer iii^y 
liavf low liri^hteess at the renter ihe screen,. Fire 
a sif^:l€^'“Shol test sipial ‘^"iihlSTFSSlTA' and PEHSIS" 
TENCE Cully a-d WRITING RATE in KCW- 

MAL, and if i>e renter nriffitriess is lcm% for «me 
to three miimsies areatoberome 

brighter. Likewise, sf she €*niire displa' brighSiisess 




Figure 1-11. Single- shot 20 u sec/cm display 




Figure 1-13. Small bright spots caused by minute 
imperfections in storage mesh 

appears below a usable level, or the display is not vis- 
ible at all, wait for one to f ve minutes F^r ihedisplay 
to appear. Figure 1- IT and 1-12. 

d« For smgle-shot signals requiring a sweep lime 
irom one to five minutes, set PERSISTENCE and 
WRITING RATE to NOR MAL and INTENSITY as re- 
quired to prevent blooms. Fire the single-shot signal 
and after the sweep is computed, rotate Presentation 
Seleiior to VIEW and PERSISTENCE lut of NORMAL. 

The complete display may then be viewed for up to one 
m flute or stored (Presentation Selector to STORE) 
for up to one htnir. 
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SECTION IV 

PRINCIPLES OF OPERATION 



1-16. GENERAL 

a* Eo btnck tcrjtr 

lliis Tfe ^lO’Cfed 14 lA Osetlbjscfj'pe 

l(-iur LnaiacireubEj^ a tow- v<dtay;e sup|>t>«' vo4£a^€" 

aup^iv. a CwthbraE(-* r e tro' uLl^ aada puLst- e urcystl. TM* 
ho ri-doalai and V 0 rtt€at ampUhe-r eiirfuiL^? are m Ihie 
p|y|^-M ajMl operate direeilv iaP>‘ the CRT, 

h. LCm'-VOLTAGE SUPPLY. The Eew-vcdtage 
supple lise^ tir> or 230 ac f rear panel swRefeU 

suable phan^*, SU-60 H/. OutpuE voltaa’e*^ dre *12, S, 

- IOO% ■■ lOUaad -230 voR-s dc. aii outputs are fused and 
are eU-ctronEcaUv re«aulaEecL VoLtaae s a re dtsE riibutecl 
tu lilt- tuuh -vottau’e supply, the cahbratO'r, pulse exr- 
cults, aiict to th(L horizontal; and vertifat ptu‘^-ms. 6. 3 
1-% nuppiit ct t ru'Lu Hir |o-w votEai;fc' EransEornu- r to 

rhe ppain oi the CRT and ,vS a sii^nal to the 

cai.uralor. 

C* CAUBstYTOlU The* 0. 3 vac applied to the call- 
tirator rircuU i-i shap^‘d uHo a st|uare waV€‘ (a>| line 
Erc<|uencvF and applied to iwo Iront |jaoel efinnectors* 
lOV and IV f|>eak- to--e>€‘ak, auipUtudeh The l-Vidt out- 
put IS als«> supplied to the vert tea I and horizontal 
plug- ins tor sensitivity ^altbraiion. Aeeuracy ol the 
ealibraiing signal is ,- I . 



HIGH-I^OLTAGE SUPPLY, A RraffiSLStorszed 

oscillator and a step- ap t nnslor rne rare used twi gen- 
erate ne ga live and po'SEtive high voltages tor tteie CM, 
Bolh the 1*5000 volt and -2350 volt supplies, are eflee- 

I ronica fly regulated, 

PULSE CIRCUIT, This cireuEt generates a 
pulse c4 ramble level aiid width, Thfe- pulse andUotlfeer 
dc railages tcom thi eireuiiare ap’pLed S(>m the sto^rage 
and persistence elements in the CRT, AM voltages 
ircMfni the low- t-oltage su[jply are used rn pi'i'Ose 
eireuii. 

1-17. LOW- VOLTAGE SUPPLY, 
a • General 

(l) The low -voltage supply eo.nsLSts cal: - li® volt 
supply, -100 volt supply, r250' volt supply and -12, i 
volt supply. The i- |0t> volt supply is ais^ 

provides a re le re nee voltage for the -100) volt supply. 
The ’’250 volt and- 12, h volt supplies are depen^-ni &m 
the -100 volt supply lor reference voltages,. 

C^) Fig* 1-15 IS a smipMMed block fhagram ol 
regulaio'f used %n the low- voltage supply. The ser#‘S 
regulator acts as a variable r^-slstiance uitlne regulated 
output. A sensfor ior d^tie rential ampMlie r)i eotmpares 
the output voltage with a reference voltage Idk' returB 




Eigure 1-14. Model 141A Block Diagram 
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Figure 1-15. Regulated Power Supply Block Diagram 



for the Tlae clraver leaniaiiea' ^as' 

amplifier)) r(0ffii9j^ols ike liias ae ilae r^-^wlaiors 

wtiicb rmtrals itac" seraes resist asarr. Aaiy 

ctiaBge fo cttipiil wastage Is fed bark la Ifceseraes rej^ui* 
lat©r. The etian^e mb series resisiaaire and sfee resiali - 
iiig wolEage is apjMisaie to liie «'ij!pii3 

change; tlMis stie ©tuip^isi TOltage Is iMaiiilaimed ai a 
eofistanl lereL 

(3) Fig. FO*»X is a s/riiefliiaaar diagraan she lam'^ 

voltage sappl^'. pramarv i^andang oi iraiisfomier 

T40I is w’lred liireaigffl a rear p.iaael h f-u?r 

c«iversiofi . ■» easiM'T IIS or 230- var Line 

voltage Is applied to ilie pr^saaar'v «-l T'401 tlarouj^h an 
on-olf switch^ a fee and a llKeriiaal smiirli. A 
lamp is provicfc’d to incirai.e power is applied la 
T401. Tw'O shuBl resistors arec’«iai€ciedioilie -230 
volt to rediKre series regniilalar power dissi- 

pation w-hen high -oir rent pleg-liis are used- The 
shants are wired one to earfe rear panel plug and ilie 
internal wiring erf Oie plug-ln toerralnes w^hetlier the 
shunt is or Is not esed- 

b. lOO yOLTSLPPLY„ Tbeac voliage fr>o)3n serun- 
daryolTrfOl fisrectifa€4lB¥CI'f“l4|-CR444 and paruallv 
f I ilered b>* C44 1 and 1 ... The re,su is leg dr vohage i s 

applied thrwigh the Ser^esR.«<'gMla3 or, Q44L to the aut- 
|Kil- DifferenlBal Ampisfser. Q447 Q44S ronipares ihe 
voltage across H441 and ¥441 a sample rrf liie 
mil|KJt voltage. Any lendenry of ilie auipui voltage to 
change is applied to the ta.se of the Driver. 0442. 
wtiieh controls heas on Regulator, Q44 L Senes Regy - 
Saior compensates for the change sn atiipui voltage by 
its change in senes resistance and restore.s the out- 
put level to normal. The “100 v-ol! cMiipii as adiosied 
by R453. Fuse F44I proviifes ov^erloiad protect son. 

C. - lOO VOLT SLfPPLY. Reference voltage for the 
-100 volt supply IS taken from the cjutput of the - lOO 
volt supply. The reference voltage across R467 js 
compared with a sample of - 100 volt output across 
R473. The error voltage sensed by Oifferentiaf Amp- 
lifier. Q463/'Q4d4. is applied thrmjgh the Dr aver. Q462. 
andSeries Regulator. Q46L Seraes Regulator brings 
the - 100 volt supply tack into prefer balance with re- 
spect to the ^100 volt supply- AC voltage from T401 
is rectified by CR46I-CR464. partially filtered by 
C461/C462/R461. and the resulting dc voltage is ap- 
plied by the Series Regulator. Q461. to the -lOO volt 
(Wtmit. Regulation IS oUained as in the -100 volt sup- 
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ply.. R47 I adjiiisis liir' - i£Ki vak auijpti! aiici r4€l 
provides overload pruiertiiMV 

t. -25© VOLT SrPPLY,,. Seaisor Q4.|S,| 

in I lie - 25Q viili sa|ipiy sef4s.es arw \”iria! 1-031 oi ihe aui” 
voliaie, with respeei ii.i - IW vuhs.. The err'^jr 
%o.liage IS ampliii«:4 iiv Driver, Q422. miMe.h a|j|ilies 
ror rer 1 1 v«- bia s t ii' Ser les R ega lat lir . Q4 2 T R4 31 1 
adjasis itie -250 vo!? i.*ytpyt and !u.sr” F42! |iie..evicles^ 
i.,..*’eiioad proterHon.. CR427 pr<eivdi%s uonpi-raiuia- 
ro3«pen.sat n m iur Q423 and 1 * norma II v (tjrwvia'd- iiiased.. 

e. -12.6 VOLT SIJPPIV. Sensor Amplifier, 
Q484, stylises any vanaiiOfi of oo!|mi! voliafe w^Lti re«- 
■spw'i 10 -lO'O volis a,nd applies lue erro!* voltage 10 
Dover Aiiipllf'ier, Q482. The Driver increases sig- 
nal curreni 10 the level reqmred to coiilrol Series 
Eegulaior, Q48I. The -12, 6 volt output isacljysied by 
R-188. Current Limiter, a protective circyil lor tlie 
Series Regulaior, is normally biased off. If an uv4*r 
load occurs across the -12.6 volt output, the base of 
Q483 goes positive by tbe voltage drop acros.-. R4S3 
minus the forward breakdown voltage of CR483, lurii- 
iiigQ483on. The lOllecior of Q483 is applied through 
Q482 to the base of Series Reg-ylaior, Q48I, reducing 
the i;urreni flowing timough Q481. Tiic current wiiicli 
then flows through the exiernal overload is lunded to 
the current required 10 keep Q4S3 ofi. Add 4 I lona I over- 
load i'roleclion is jirovided l>y fu.'^e, f 481. 

1-18. CALIBRATOR. 

The schematic diagram ol the Cahi)r.4tt»r ear- 
cull i-s shown in Fig. FO-3- ’Die cTrcuil consisis of | 
three parts : a luimel diode square wave generator, a 
iraiisisior switch, .ind .1 i-alibralion network. 

6.3 volts ac i.s applu^d ilin.High R491 to tunnel 
diode CR490. winch generates a square wave .u line 
freqyem ;. Transistor switch Q490 is off during the 
lime of i\u- po;sr. Ju It - rvriv ' 4' the square w.tve (when 
the voltage at liu^ liasi.- is close to zero), and the col- 
lector voiiuge is thus at a liwvT set 4)v dc voltage 
divider R493, R495, .ind H496. \Vht*n the negative- 
going puriion of the square w.,ve is applied to the Ixise 
of Q490. the ?r.ins».>lor < ondiu ts heaviha effi ctively 
shorting the cu! lector to ground. Tlie output of the 
Calibrator !j4.*eome.s ai*ro volts. Al ilu, end of llienega- 
1 j\'<- input h:i J1 -cvchc the bias of Q490 returns to zero, 
the transistor is switched off. and the iiutpul reiurins 
to Its previous value. 

Tunnel diode bias eurrent is sutpplieci through 
R492. The bias current sets an operating level lor the 
diode which affects the symmelrv of the square wave 
output. CalAdj, R494. isusedlose* the dc voltage at 
the collector of Q490 to -10 volts when the transistor 
is off. Breakdown diode CR49 1 reduc es the output 
impedance, and provides the temperature compensa- 
tion for the circuit. V^oliage divider R495 ^R496, l e- 
duces the 10 volt output to 1 volt. Both 10 and 1 volt 
outputs are available* on the front panel of the Model 
141A and the 1 volt output is available to tathjdug-ins. 
1-19. HIGH-VOLTAGE SUPPLY. 

a# Fig. l-l6isablock diagram of thehigh-vuliage ^ 
supply. The output of .1 regulate d transistor oscil- 
lator is stepped up in voltage and aj>plied to a series 
of high voltage rectifiers. The positive output of the 
voltage doubler is connected to the post-accelerator 
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Figure 1-16. High-Voltage P 

ih€'- CRT- The output voltages are used 

in !h€* uun assemblv ^>f the CRT and its^ assoeialed 
controls. The Z-axis input cun bc‘ used to appiv in- 
tensitv niodulatmg signals to the CRT.. 

h. Fig. FO-2 IS a scheEnaiie diagram of the hsgli- 
Vidfuge supply unci the CRT. OseillalorQBO? operates 
at a fre€|uen€v of approximatelv 32 kHz. Anv change 
in the output voltage is applied to the gruel of V601, 
which con%'erls the voltage change loa current change. 
This current change is applied by Emitter Follower 
Q60I.IO the base of the oscillator transistor. The 
amplitude of oscTlatio.is^ is changed in such a direc- 
tion as li> oppose the original output voltage change. 
H‘gh-Voltage Adiusl R6I9 sets the amplitude €>f oscil- 
lation to produce the correct output voltage. 

C. Two separate negaitive supplies are used, one 
for the control grid ot the CRT. and one to provide 
CRT cathode and focusing voltages. Both supplies 
use half wave rectifiers IV604 and CR608). The un- 
blanking gate from the horizontal plug-in (pin 1, J2) 
is applied to the return side of the grid supply, and 
changes the negative grid voltage by about >50 volts 
to unblank the trace. A positive pulse of about 20 
volts will blank the trace when applied to Z-axis in- 
put When Z-axis input is not used. S601 is set to 
INT to receive chopped blanking from a dual-trace 
plug- in. 

d* The voltage doubler circuit provides the 5 kV 
post -accelerating voltage applied to the CRT. 

©• The ASTIGMATISM adjustment, R461, affects 

the roundness of the spot, and the Geometry acljust- 
ment, R643, is used to optimize pattern shape. 

1-20. STORAGE CRT. 

Refer toFig.FO-2 for the schematic diagram 
of the storage CRT, V610. The CRT contains the con- 
ventional electron (writing) gun, deflection plates. 



wer Supply Block Diagram 

post -arc eierafor. and pho>.'^p!a<'jf tin 

there are tw(o 0 ('>ud gims (fHamients.. 

grids onlyl. a coEhmator., a co-IEecKor mesk and a 

storage mesh.. These added! elements- make p?-»ssiiWe 

the variable persisteEce and storage' luncSiKOins- <u-ll shr 

Model 141A.. 

FLOOD GUNS'. The flood guns are pfeysEsally 
located cm the electron gun o-ut-side' o-f the hOfU 
deflection plates. Honzontat Driveirs,. and 

Q604 prevenl flood gun el 0 fe,troi\.s froa?tiii floswiingsircjroiugh 
the deflection plates tO' the output stage o>f thepEimg,-na,. 
The gun operates continuously wh^'n the pKower swutrh 
IS on. An electron (Toud, which is 
guns, is accelerated toward the CBTsrrt^eiriifey’ 
mator and collector mesh voltages.. These ©lectrcoms 
make stored or per s tsi: mg displays vi.sifele. They' ar'e 
also used to erase stored ;.iEd persisllng gfts-plays.,. 

b. COLLIMATOR.. The eo)l lima tor iis an infer na I 
coating along the tapered portigmo*! the- CRT., ApKosi- 
tive voltage applied to the collimator fcoic uses She f1oo)d- 
gun electrons. The cloud electrons are formed iffifo) a 
column perpendicular to, and appr«>ximately etspuial fo) 
the diameter of, the CRT screen.. 

C* COLLECTOR MESH. The eolleclor’ mesh is 
between the flood guns and the slo-rage mesh Iciosesf 
to the storage mesh). It is always positive with re- 
spect to the storage mesh except in the ERAS Epos.it losn 
of the Presentation SelectOTAjoth are then at the same 
potential. In addition to accelerating ffeod gun elec- 
trons, the collector mesh also repels posilr'e ions 
generated by the flood guns. 

d. STORAGE MESH. The storage mesh is jiust 
behind the CRT screen and is coated with non-conefaef ing 
material. It is statically held at a slightly positive 
potential (approximately ^3 voltsK When the electron 
beam from the writing gun strikes the mesh roating, 
secondary electrons are emitted. This secondary 
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Figure 1-17. Pulse Circuit Block Diagram 



eniissiOB rreases ^ paMer® posit ive poieplial ide®- 
lical to ite of ilie feeana . Flooii 'giaii eleriroiie- 

are areeleraied tw atess posiiave paie®iial putterm md 
sirtke ilie ptespter scree®, aims creaiiRg a visible 
displaiTL 

The storage itaesto as cfwiatiaiuoiislf praised with a 
variable wiAh pwiSe«rf;i|^ro.5^spajlelf -II Lulls. These 
pulses erase fc' im^sasa.!*' paiier® ci® llie storage mesh 
by disc liar the mesh coaturg . Time re^iiisred for 

Sliis erasing (aperaSaoe as detvrmmecl by The o! 

file Eiegaiive pfiElse. The positive patter® oe tlie mesti 
may also be retitralized maiiMally by coneeciing ilie 
collector and storage roes lies CEIIASEI . Tlie highpost - 
tn'’e pMenllal |awsro»maiely ^I5€ toIisI allows more 
uniform cbscliargwg’ of the siarface . WI^r ilie storage 
mesh is dtsconiiersed from the collerior mesh asid rc^ - 
turned to ^3 volls^ tfm coaiedsurfaceisat ausiaformly 
e^ual polentiai of -9 volts » fa ^Mh cases, iIm" scree® 
,s no Ulumlnatio®,. The paitor® may Ise lost by the 
storage mesli fadipg positive and altowdeg the enlsre 
screen to Im? Ilkminaied. This wrrurs wtie® posiiive 
ions from ttw fl«Hl gun raise the surface poiemial of 
the storage mesh in randoroareas suificieritly to ' tIIow 
flood gun elect rons to sirlfee sne screen. 

1 - 21 . PULSE CIRCUIT 

simpWied block diagram of the 
Pulse CircuiL A free Mu Hi vibrator triggers 

a Monoslable MultivilM'ator. The pulse widih of the 
Monostable Multivibrator is vars^ by the settlrp of 
the PERSISTENCE ccmtroL The cniipil of the Mono- 
stable Multivibrator is applied to the CRT storage 
mesh in the WRITE mode to cofitrol the display per- 
sistence. In STORE the oulpit of the Monostafole 
Multivibrator Is amplified and applied to the CRT 
collimator. 

Fig. FO -3 iis a schematic of thc^ Pulse Circuit. 
The Multivibrator Q 70 ! / 702 fr ee-rons at approximately 
1200 Hz. The square wave cMtpit Is differentlaled 
by C 703 . The negative spike is blocked by CR 70 ! and 
the positive spike is applied to Q 703 . The positive 
spiketurnsQ 703 on and C 705 ccuples a negative -going 
signal through Q 704 to start turning Q 705 off. Q 704 , 
1-14 



an emitter follower, isolates the variable load of the 
PERSISTENCE coairol from Q705. The iurn..t,g off 
of Q7 05 f en er a t es a p os i u ve - g o i ng s i g na i a i i f s c o I ! ec - 
tor, R708 couples this signal to Q703 dinvmg ii to 
saiiiraiion, C705 is now’' chargee! to 1 1 volt and begins 
io discharge toward grewnd ihrt^gh R730 and the 
PERSISTENCE control. When C705 reaches approx. 
-9. 5 oil Q7 05 begins turning on. When Q705 lorns on 
a negative-gomg signal is coupled through R708 to 
Q703 turning it off. C7 05 then continues to discharge 
to grmmd through R730 and the PERSISTENCE con- 
trol in parallel. 

a. The WRITE function of the PresentationSelector 
allows the 14 lA to be used as a normal or variable 
persistence oscilloscope. 

The STORE function of the PresentationSelector 
allows the HlAto store a previr qly written trace for 
periods of one hcxir or more at reduced intensity. In 
fhis position of the Presentation Selector the negative 
pulses from Q706 are amplified by a normally -off two 
stage amplifier Q707/7 08. The output of Q708 is ap- 
plied to the collimator. These negative pulses reduce 
the number of flood gun electrons reaching the storage 
mesh. In STORE the Monostable Multivibrator lias a 
fixed pulse width determined by R729 and P” 30. 

C# The VIEW function of the Presentation Selector 
enables the 141 A to display the stored trace at full 
intensity for a short time. This time is dependent 
on the WRITING RATE selected to write the trace. In 
VIEW the Monostable Multi vibrator is disabled and the 
collimator is held at a fixed positive level. Thus the 
flood gun electrons are contlncHJsly accelerated to- 
ward the storage mesh and increase the intensity of 
the stored trace. 

d. The WRITING RATE switch selects the collima- 
tor storage mesh potential. In NORMAL, the col- 
limator is held at between -^45 and ^90 volts. In MAX 
the collimator is held at between ^36 and ^ 61 volts. 

e. The PERSISTENCE control has a NORMAL de- 
tented position which disconnects everything from the 
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Figure 1-18. Erase: Functional Waveform 



storage niesti liil a -3Cl¥ level ctelerEBieed El 37, 1 3i. 
TIus -3§¥ level imiHediaiel^ dise larges aaf posiiiive 
potential or eliarge point oeoiring outlie storage iniesli 
cfeie to electrons froiiillie write beam striking tiieEiiesli. 
Ttie persisieice ol ike trace is then eantrolledeiilir elf 
by the natural persistence of the ph^phor coating. 

1-22. CLAMP CIRCUIT. 

The Clafnp Circuil assists in erasing the CBT 
by momoeniarlly elamping:, the storage mesh to -12. i 
volts. 

Fig. FO-3 ii^iiictes a sebematic of the clamp 
circuit. With the Presentation Selector «ii of EEASE« 
QTI0 is oiL Turning the Presentation Selector to 
ERASE grcmnds C7I0 through R74;>, saturating QIIO- 
Thts places the collector at a -12. S /oils. Releasing 
the PresentatiofiSelectOF allows Cl 10 to charge l^reugh 
R746. Initially* when the Presentation Selector is re- 
leased, the storage mesh goes to -12. @V. However* 
the charging of CIW begins to turn QIW of! and %i 
cannot maintain the storage mesh at -12. SV. As soon 
as the clamp is broken the discharge current from 
Cl OB causes the voltage on the storage mesh to go to 
approx. > I2V as determined by CR702 and the selected 
Write Level. When QIIO has completely turned off, 
C709 begins to dischargeand the storage mesh r elurns 
to aleveldelermtneciby the selected Write Level con- 
trol. Fig. I^lSis a graphical presentation of the 
ERASE function. Point A is the initiation point lor the 
ERASE function; the PresenlationSeleetor is rotated 



to the ERASE position. PolM B is ttee m wfeick 
the Presentation Seleeior is rel€a.sed. Poiii € re^r e- 
semts the voltage on the storage mesh 
r fter the Pr esefitatiom Selector is r eleased. For - 
purposes the lime- between B aadC be eo®- 
sidtred as instantaneous. PmM B represes^s t&e 
point at wiMcIt the clamp Iw^eaks and loses co®- 
irol of the voltage an the storage mesa, ^ote that 
there is a voltage difference between; C aiMi B off a few 
volts. Poifils E and F represent the selected Write 
Levels and show the "'depth ol erasure'" off the CRT m 
the NC^MALandMAX position of the WBITKG RATE, 
switch resp'€€lively. The "‘depth oi erasiire''” term 
describes how well the CRT is erased. A more 
positive voltage at this point results m a ^epa?' era- 
sure. Point G IS the voltage level cf the storage mesh 
after erasure. 

1-23. TRACE ALIGN. 

The- Trace Align loiL Li02„ is fecated ars.t^!md 
the CRT near the screen. Adifustmemt off Trac'c Aligp* 
R650A Rj changes the magpiludearud dir ectio® ol ccar- 
rent through tl^ coil and rotates the trace lato) ali^- 
ment with tl^ CRT graiieute'. 

1-24. PLUG-IN KIT FABRICATION. 



Ttehp Model 10477 A amt Mo Ad liWA Arcer^- 
s'ory Plug- ms are blank plug^un units loa*' Itee MoAl 
I41A Cfeeilloscopc% These two? units permit the ti^er 
to design his own special -pur pose circuits* Cuarre^ 
available from each erf tiiC' Model 14IA i^wer supplies 
is show in Table 1-3. Do^ not exceed the eaiehilities 
in Table 1-3. 

Table 1-3. Current Capability 



Supply Voltage and 
Jl ■ J2 pin nufuber 



Curreiitt Available' at 
each Jmh |JI and Jl| 



.250 VdC' 
^250 VA 

aOO Vde: 

. 100 Vcfc 
-12.0 Vcle 
i.3 Vac 



2 

@ 

21 



0-50 ma 

50- 100 mm |pl» 2 
he wired to 
plifg-in* I 
0-131. 5 ma 
10-200 mm 
0-0., 9 amps 



13-14 1 0-3«25amps- 
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Table 1 -4. Equipment Required for Tests and Adjustments 



1 

It e. fLCKt mi sr <ui 

' lri.,Sf!r’i£ELefl2 


H«^{|iEi!re€i far 


it el 
Par. 


tHl 1 

Cliaraciei-'isiic.& | 


is 


tr<|ji T3aAK 

T E»IS 1 


C .'4 h ter .a a u r e fcaek , 

Callage Adaasa - j 

!iiir-iii : 

Caliliraiar Ad|iisi- 
aiieiit 


1 - 26 .. b 
1-27 * f 

l*2T»b 


Oy!|Miis 'Of 1 V Mid 10 1 pE-|>k- I 

-■3Ckl V -di-:. 2 0, 2''f I 

1 


IMT V <"0:s| S SliJitT’S tr'f 

j 




Adiiaisi - 

13a*:‘fflla 


1-21. e 


- KIO la -|{MI volis, r I ■ 


f>c vrvM ; 

1 J 


rp sum € 1 

I I 

I 

i 


M a ■' Adj) iij*. ^ - 

aaeiii ( 


1-27. I* s 


lliv he jdaj'fed fo»^ bu’l! 
i-2- 5 kvT «Ha':^L.reoieiil . Fravi- 
saim lor iilieriiig r:i liter at iO«. 


Du wider 


! Ef!tp 
1 ttaj 


II a 4 - V c,4i-a ‘ Ad i! us a - 
32a<r'!Oa j 


l-2T.f^ 


de 1 00 ; I di \’i sioia J <.: vl \ rrs : 

?, 5 and 30 kv 


; Oi>r uilEai- 1 { 


f 

j •i-jj' 2* l‘*4 B V 
i .... 4H‘’)'WCS> 


f^ials^- lAr^-aal j 

Adfjsijaaeail ! 


l-27-k 


kOO H? and 40 kHz. 
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SECTION V 
MAINTENANCE 



1-25. INTRODUCTION 

This seemoa covers- aiaLiiieiniaEe trcrafcie- 
shuutini?, and o-dtasEaieai of the WO'Cte-ii I4L% 
sc ope p't r f or rnaac e c hectc is ine [tided whie h m^yr he 

at meomir^ tnspecUoa, or a! teir adjust meats have 

betTi macica tt^< verLiv that the mstrumeht meets 
>-prf . ficatio-as. 

1-26. PERFORMANCE CHECK. 

a . Crt . Cmt rols . 

(I) In>ttall a smc:le Ltrt^e plag-taoT two- saiall P'-ltig- 
m aifiils ta ihO' l^lodel l-IIA I verlicalpteg-lroiEtfee lo-wer 
c<.impariroenE., hortzaataE m the upper eompar tmeat)f. 

ft) Sti INTHJlilTY f«ll¥ eotiaierriocicwise. 

f 3'^ det PfelPSISTE^^CI! counter clockwise lust out of 
deH‘nt and FresenUtlon Seleclor to- WRITC, 

14) 5el POWER switch to ON. 

(5) Cherfe to see Itel CRT screen Is llghllf and 
evenly illiimiRatecl. 

CAUTION 

If the CRT sereen is not hghtly 
i Hum male d^.: lur n F 3WER off and 
c heck that all CRT neck and bu!h 
leadi> are conne^cled.. DO NOT 
rotate INTENSITY clockwise or 
the CRT may be damaged. 

(6) Rutair FEHSBTENCE into NORMAL detent and 
depress BEAM FIMDEB swatch. A spot should ap- 
pear on the screen. 

(7'l Set INTENSITY control to It oNTock and return 
beam to screen wain POSITION controls . Check that 
coimierc lockwese rolatlon of INTENSITY control ex- 
hngiushes beam and clockwise rotation gives brighter 
than normal tnlensily . Iromeeliately return INTENSITY 
fo- 12 o'clock. 

(8) The FOCUS and ASTIGMATISM adjustments 

shoukl ^*ave sufficient range to defocus the beam in 
both extreme position and should give a sharp* round 
spot when close lo miu«range., Ad|usl both controls 
for the sharpest display. 

(9' The magnetic field m which the Model H!A is 
operaied will affect Use alignment of the trace on the 
CRT. Set a Iree-rimmng trace and adjust the TRACE 
ALIGN to make the trace par al lei with the horizontal 
graticule line. 

(lO) Set a free«ristming* I MSEC^ CM trace and center 
both P^ITION controls. 

(II) Rotate INTENSITY control slowly clockwise until 
a trace appears. 



fl 2 |CteEge sweep time to 2 SEC Oli aiMl sfeserve 
tfmt the trace disappears and that tfee teasm 

sf? 0 i IMS n& tall. 

(I3) Rotate PERSBTENCEstowIy rtockwEse^ ajs^Mte 
that spM cte-velops a tail; fully eioi fewls^c laai^tes 
the eo-mplete traee f emanni mi the .srree .. 

( l4 ) Eo late fNTE NSIT Y iulty c cj.umgef s ikae tewnse irme 
sTiould re^iain visible tor one mimofie. 

(15) Eo'tate INTENSITY stowly cioctotse uuaiil Uxm 
blooims, thee fully eounlerctockwi.se.. 

(1 6 ) Roitate Freseatatioci Selector toi EKASE for oae 
second and release; screen stouM tee dark.. 

(IT) Eo*tate INTENSITY stowly ctocfewtse uMiIi trace 
ftof mat isntensttf^ then fully eomteretoeteise. 

fl8) Rotate PEBSISTENCEcousterelockwnse;, mmtm 
should be Itghlly IHuiwisialecS a#4 trace 
pear ; r otate PERSISTENC E fully € tock wis e ai.i4 f rreem 
siwmsid be dark. 

( 19) ® tep f 17 ) * 

(20) Rotate Presentatiofi Selector to^ STORE.';, trac'e 
should remaisn visible Tt low Intensity fo.r om hoxir.. 
Trace may be viewed,, at normal i 0 teusity„ any tli®r 
ctering Ite' h«ir of storage by rotating the PreseiiSatiOiffi 
Seieeior to VIEW. Viewing time deeTea.ses a.® time 
in storage ifiereases. 

(21) Set sweep lime to* IpSEC/CH* Freser^aticiB 
Selector to WRITE,, and WRITING RATE, tfj MAX. 

(22) RoIaie Presentation Seieeior to^ ERASE fer I 
second and release; screen should have a varying, ro®- 
trasl across the gratiicule. ISee "V'„ Fig. 1^22) • 

(23) Rotate INTENSITY sl®w|.y clockwise uiiil lr«e 
appears. 

(2^) Set l»rlzonlal plug-ln for single^ sweep.. 

(25) Rotate Presentation Sc'leclor t© ERASE f«* I 
second and release. 

( 26 ) Ar m sweep III necessarf I and trigger a sinfje 
sweep. 

(2T) Trace should appear and remain on th# screen 
for a short time* then, the entire screen should slowly 
fade positive f total llluminaticnl.. 

b. Calibrator. 

(1) Set: Vertical SENSITIVITY - - .■ ©.IS V'CIH 

INPUT coupling ............. »DC 

PERSISTENCE •- ^ *N«MA.L delenl 

( 2 ) Connect I VOLT pk«pk from the Vollmeier Cali- 
brator to vertical INPUT. 

(3) Adjust vertical VERNIER for «ac 1 ly I® cm 
deflection. 

W Disconnect the Vollmc^ter Calibrator and 
the IV CALIBRATOR output to the vertical INPUT. 

1-17 
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{ 5 ) S^O) rmii - ® 1 ' 4 Tf:a 

| 6 ) ss^s a e. ^ V ^c'j- 

lieal S|T?*SiTf%''IT¥ a$:/iS B* 1 B i'«aiaa;& Ir^ci^sa ifti^r- V^jBiaiii^l/r-r 
CaiiferaSfow . 

1-27. ADJUSTMENTS. 

Tl^ ai^HMSSlSIi^iia pr^w^'irufeTfr*.-:? inM* Siar' M-iBlieil 3 -lli% 

are giwe® aB 1 — ^T«©,« l—^T* J« Te<s 

€<|EjapE!ii€^si re^aiiF^^ia as lasso'd a® TateSe 3 .^^® Saroalai" 'lesa 
et|Uiipm.esiE teaTESEg sfef rc^iiaares^c taracfirras^aars imi.sy 
suteSiliaiEff’-d f®r sSisai i <FC'u^aaii®eaMfe‘iai aaa alar“ ** ililc-. In 
tMlac'EiBsy as e-s^^o^jaere'^i a® aaaj^ainig; a©% a^ilfusiaaa^-'i&i, 

re^er hO) Par®. 1 -^' ff' 05 f a^'u^ial^iPslaw-tM laus, pf‘'C?ic''r' 4 A'iaJ'e‘’ 7 - 

b« Fll|:.|Jl|jKAE¥ SETCI^. Platg-ms lae M*- 

saalle 4 iB Ise^&c^fiaLfajafflBCfflfe po^wr saipplyad’- 

jiiistTOCtals are pr'Ofaei' re^oials®® maf mm €^€'iar 

wiaM £ffi0 tea4 c^M^ciesL 

e . MIJIISmiECT€C»iro^"E\~T SBEKTIFICATiO!i , 

AM MHernEaE aaoiiHiisasBiitrSia c waiprjj)3iise®is arsf a4f la^aila® d asa 

Ft'giir€‘ 

i. €'CKBE?iSEO .% 0 /lESTME?^T PeCCEBl^E- 

Table > a cxtJsiMfemseil adna^-Jasaeaii pr^u^re^we. TSae 

table aiBa^ toe yiseStuiii aSier umaa®ii aaaaaaHjiar sfot 
s t ep •* |i^ lei{« ppiM''£.'#iartt‘S> 

e* Ai-Jwt«^pt» ©f Lw<-¥©ltmg-e Smppljf * 

Ilf'asiJtre fc’'' (oxiifpiji^a ravels Sum-v(!)i?!a.*ge h>u|Mj)ly. 
md adipsi It t( 0 ) sIec' mi Talsk” 

swremeaS taaay i»' simacit*' 'om aw m’lir-t a^earuiui; 
ralcr 1 — 2 ^ 8 »te. aliiomateie rappl/e. 



Table 1-5. Low- Voltage Adjustments 



Seipplf 


Wsr#' C'citor C®ile 




«IOO 

-IM 

•12.6 

«250 


White 'Wf'd 
White/ Vs® let 


. S»V Adj R4S3 
-B«IV Adj B«I 
-12.6V AdJ R4M 
-25®V AdJ B432 



f . Aajust«iita of Eigli*-¥ol1^e Supply., 



(1) C0fWft:l the ¥®ll3i|e Biridf^r m Ite OC pr«lie «>! 

a Mo^l C V#ltoeier.. 

(2) Stfi V@llfBtt«r t® *DC r;iH|W-'‘.‘ 

(3) St® ®ln€ V®lSroeler CaBte'Jtor for -3§© Violls 1^ 

otJl^nE C0naect ciri^fer tip s® iIm’ ©yipui. 

(^) Sel llte galo adJisssineM ®f iIm? Moi^i 41QB C llo- 
cafed at the rear the telruroefis.| for a re.acli«g of 
eoelly 3 volts. 

( 5 ) Set llie Vollroeler I®llie30“voll rapge, arids?ieii» 

sure the high voltage This roav at the 

Jy.pcll 0 fi of RSSI and RSS2. 

(6) Set High Voltage Adpsl R6I9 for *2350 volts. 

( 7 ) Recalibrate ilie Model 4iHB/C. 

g. IntenBitj Liiiit MJiistMut# 

(1) Remove plog-ins; short pms 1 2 nd 2 of J2. 

( 2 ) Set R6I2. Ifilef^sjS}? Limit, folly cerw. 



f 3 !| IKTE!vSITV friMiircii to 12 ■o''c“ici»c'k 

't"^) Adi’iisa 11612 >ypjd spuJi as psi %’isibie., 
sfe'dr I a ispii r r* I ftsia II p l-y t* - ms .. 

fa® Astlgsatls® 

(l) Ct-miit-'r 3 lim ’►anu-aisaU' spa! ma ilie CRT- 
(2} FCKTIJS .ind ASTIC.MATIS'M for :i siiialL 

riitiiad, :s.rdirplv-f omsed SaKii-, 

1 . Gec»etry AdJ^tasent. 

(1) &'5 TOkiGER LEVEL AUTO 

Sm’EEP TIME - - 0. 2 MSEC CM 

{?) Conn'i-»') ji 4 ® 0 -SiHj’ sss;ii,ii j rojnl J m' A udio Om'iI- 

iaior lo iIm:‘ vertical IK PUT a| the aiiaplilier plyy-m. 

C 3 ) Adjitsi vcrlical and liori^Aiiiialcoiiirois loahtaio 
a palter fi S cm iaigti. 

f 4 ) Adiasi Ge< ^me! r» , H64 3 . ! o oblai 11 si ra , till! est 

pa^Siblt 4 dyci. oil iht rt-v'laiiyylar paiicni.. 

J® Calibrator Ai^Jiistsieiit® 

Cl) Cy«i3icc! a lU VOLT Pli-Pk signal irom she Vedc- 

meie^r Cahbraiar lo the wriicai amplifier INPUT- 

{ 2 ) S<»i jinjukfK^TSEKSmViTy loO^ 5V CM, INPUT 

i <a 4 ipdmg !i'i iX" . 

(3) Adpis! "vei uca! VUPKIEP iar exactly E) rin 

dniXil'l !p41 

(4) Distawjiec! the Vollmeier Calihraior. and 
meet ih< lOV CALIBRATOT imipyt id the amfihfier 
IKPUT- 

( 5 ) Set Cal Adj, R 494 , for exactly 10 cm deflectimi- 

Pulse Circuit Adjustment. 

The I ow I og pr oc edu r e c o ve r s a 1 1 f i ve of ! he a d - 

IMStmenis mtlie fiylse eircyii . The adjust mem s cjvered 
are: Normal Write Level ( 117431 ; Normal Write Col- 
limaior CR 72 SI; Maxiiwim Write Level CR 7 I 4 I; Maxi- 
mum Write Col lima! or CR 7 271 ; and FlO'Od GonlR 726 |. 

(1) Set Presentai ion Se lector to WRITE. PERSIS- 
TENCE ccmnterclockmdse to, but no! in, NORMAL 
detent and WRITING RATE to MAX, 

(2) S<»i Norma! Wntp U'vol Adjust. R 743 . fully 

r OH rte r € I or kw i se , 

( 3 ) Set Max Write Le%*el Adj. R 714 . lolly clock- 
wise .. 

(^) Set Norma! Write Collimator, R 725 , lialfway 
between slops. 

( 5 ) Set Flood Gon AdJ, R 726 , folly clockwise. 

( 6 ) Rotate Presentation Selector to ERASE for I 
second and qyickly release. 

( 7 ) Rotate Coll Max Write Adj, R 727 , so that the 
non -concentric green rings of illumination visible 
within the viewing area of the screen are located with 
the miter green ring just tmichlng the aluminum ring 
on either of the sides, opposite side should lx? with- 
in 1 / 16 " of aluminum ring I see "A". Figure 1»22). 

( 8 ) Rotate Presentation Selector to ERASE for 1 
second and quickly release. 
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Figure 1-19. Adjustment and Component Locations, Bottom View 
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(UNDER 
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RS43 

F42! 
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Table 1-6. Condensed Adjustment Procedure 



lest 


Eii.eraal ^iiip- 




Adjiisi 






Measure: 




V(o?|iage-‘ 




1 

s 


R471 


Sail^lies 




-12* € %’ P^liiie/V»lel| 


R48S 






-KM V CWMte "Red) 


E453 






CMed) 


P432 


Hash 


DC VT\m: l«:t 


a* CalilM'aie Divider - Volimeier 


ESIi for -235# volts 


VfOtliase 


Diiricler: %%|tmeier 


rcMubliimliCMi. 




Sii#pply 


Cmlfltorator 


Ii, Measure -235# v 




IjniifeKSflJv 


Nf£s®e 


■llllinBHHMH 


RSI 2 until spot Is lusi 


LimEi 






extinguished. 


Astisoiia - 


N(tMie 




FOC US and ASTIGK. .SM 


gESEM 






for sharp spot 


GcojOBeErv 


0sc‘aila5or 


a* IBIGGEE LEVEL lo AUTO 


R643 for straightesi 






SWEEP TIME 10 0. ? MSEC 'CM 


e%es . 






ii. Cosuieci 4#0 kHz sliie wave to 








veriical INPUT, 








r. paiierfi i cm high. 








a. SENSITIVITY to 0. 5 V 'CM 


Cal Adj E494 for 10 cm 




Calfibt jEfor I 


b. Apply I# V pk»pk from Voli meter 


defied ion. 






Caltbraior lo veriical INPUT. 






1 


c. Adjust vertical VERNIER for 






I 


1 © cm collection. 








d. Coneecl 10 V CALIBRATE to 








vertical INPUT. 





( 9 ) Adpsi EI2S caieiercim^kwise wmii the imrier 
riisig on sscte psi da^fipesrs, r<oiaie ET26 

20 clockwise.. Owriap of aon-rfcmcettrie rings musi 
now lie visible alter CRT is erased Erase CUT after 
each change. 

( 10 ) Rotate PERSISTEI^CE fulif clockwise^. 

( 11 ) Rotaie Preseiraasion Selector m ERASE fer 1 
secemd and tinickl}; release. 

( 12 ) Rebate E7M center clockwise iti small ?nrre- 
iiients, erasisig after each change* for the most oni- 
form light green teckgrewnd IlMniinatiOfi of the screen. 
Backgroond should be light encugh to pst see a fine 
wire mesh appearing' with varying contrast across the 
entire gralicole (see "B“”. Figure 1-22)# 

( 13 ) Setlheswec^l 10 me to lO sc-r, era* turn the IN- 
TENSITY off, sweep Normal. Preseniat ion Selector 
to WRITE. WHITING !G\TE to MAX. and PERSIS- 
TENCE counterclock'A .... iwi mj4 in. NORMAL de- 
tent. 

(14) Connect Oscillator cwI|mj1 to vertical plug-in 
input. Set Oscillator frequency to 40 kHa and slowly 
rotate INTENSITY ynli! trace appears. Set vertical 
sensitivity for lOcm dcflectionf see Figure 1-22)# 

( 15 ) Set horizontal plug-in to single sweep. 

1-20 



( 16 } Rotate INTENSITY control to 3 o’clock and 
rotate PERSISTENCE fully clockwise. 

Presemation Selector to ERASE for I 
second and quickly release. 

( 18 ) Arm sweep and trigger a single sweep. 

( 19 ) BO-90-^ of trace should remain on screen for at 
least 15 seconds and then slowly fade positive Ctoial 
illummationl. If necessary, readjust FOCUS for sliarp 
trace withmjl returning to Normal Sweep. 

(2D) Iftracerapidly fades into the surrounding green 
backgremnd, rotate R714 slightly clockwise to reduce 
the intensity of the background illumination. If the 
trace appears and then rapidly disappears into a dark 
background, rotate R7 14 counterclockw ise to increase 
the brightness of the green background ilium mat ion. 

( 21 ) Switch WRITING RATE to NORMAL. PERt>IS- 
TEKCE ccw to, but not in, NORMAL detent. Adjust 
R725. erasing the CRT after each change, so tw o non- 
c jneentne rings of illumination are brought into the? 
viewing area of the screen. Readjust R725 no that 
the inner green rings on both sides are moved just off- 
screen behind the aluminum banJ (Refer to “D". Fig- 
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Figure 1-20. Component Locations, Top View 
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s^se rii^ c^f- 

cesner wiiife resfri€ci i© li^ a^^naimim «sia^„ Storage 
aiMlpersisieK’eeimaf«ira 2 iai 5 ’ m&f be ais|irm*eil fey sigi’- 
ife^se 1 15^ feac%. mg th^ area fey 

nM mme tnaa 

C^) m^eep Hi®# Ig H S iiis/c®!, MTEMSTY c^l, 
sweep to ksubsL 

(23) itojaast OsrlUai^ ffreqiie^f to SOT Ife, them 
rrtate KTEM^TY siiwlf clGckwl^ ^iil nim waf^e 
traee a^ears» Mpst lerfcal »'aislli¥tlf for 10 cm 
€d ^ellecliiGifi "’'IT" « Fagiire 1-^) * 

( 2 %) Set tofwo^al pl^-io f©r si^le swe^. 

( 25 ) Itolate IMTEISIT? csatr®! to 3 ©Vlock anil 
rotate PEI^BTEBfCE fiillf ctocfewlse. 

(^) Hotete Freseiilaliwi Elector to EEil^ for I 
S€CO«i ami g|iiicMf reiemm. 

(2T) Arm sweep aiMi tri^er a si^le swe^. 

(28) trace sfeoiiW reeiai® «f il^ scree® for 
apprffltira»telf £»e m a Mite. A IiimmS siioiild be used for 
Ifeis cl^fe- Iff s^es^ry. readpsi FOCUS for sterp 
tract witliw^ rtSiitr^affig to ^©reial sweep. 

( 29 ) If twm.e i®i»ir(u«afw«iisf»t ■'F'* , Fsgwrt 1-22), 

adpsi R743c'l<dcfe%'’fise a® sm«4li airrtiiie^is, rei^aluig 
steps ilira^ M at etcfe lncremeBi sf^ct- 

fted coikHIIots. 

M€^ 

Adpstti^ E143 too far clocfewise will cause 
gr^e te afpear o® scree® alter I 

secomi erase ami tte ^ree© wEl rapidly 
faite posltt¥e» reA^i!^ storage time. 

1-28. TROUBLESHOOTING. 

a. Lw-*¥oltage sisfplj. 

(1) Tiaaslstor®# Tlie seri^ regwlaiorlraiiSis- 
tors are located cut tlie fa® assembly. Each is easily 
replaced by reroows^: tbe two screws and pallliig die 
transislor from its sodceL All cMlier Imu voltage 
power supply transistors are located on the low -volt- 
age circiilt board. 

DC voltages show® on tlie Iw voltage scbemaiir 
diagram were meas-tired i©gramd, willi Model H02A 
and 1421A plug-ins installed. Voltages may vary 
slightly when other plug-ins are used. Correct volt- 
ages for points nc^ marked for voltage are generally 
obvious by being connectedfAreclly or mdirectlyl to a 
supply mitpit. Transistor base voltage in most cases 
should not measurably differ from emitter voltage 
when measured with respect to graied. Voltage drops 
across breakdown diodes are In Acaled on the schematic . 

( 2 ) EXCESSIVE RIPPLE. Excessive 120 Hz ripple 

on any supply can usually be traced to either input filter 
or regulator circui*' by comf»ring nppie voltages at the 
rectifier outlets '»vith values given on the schematic. For 

ripple above specified value, check C421. C44L C461 
or C481. 60 Hz ripple above specified value at these 
points indicates an open rectifier or low-gain amplifier 
transistors. Maximum ripple on fmpplycmipjl slat 1I5 
Vac with maximum tendon supply! s: 10 mv at 4 250v: 

7 mv at +I00v and -lOOv; and 2 mv at - 12. 6v. 



(3) FUSES- If Uu- -12.6. -100, - lOOor -2M vuH 

^l^ly shemM accidenially slioried to groiMid, the 
fuse ihat imriieular suf^ly m'lll blow. This co.s 
current In the supply and pr '"t ects the iransisi« 

The -12.6 volt supply is &aseA and employs a 
currmt limiter, Q483, for prc^acfion agalasf brirf 
shwtii^s of the cMiiput to ground. The supply shmild 
Isiiniediafely fiincticm normally upon remoial the 
sliiM*t, provided the fuse has not blown. 

W ISOLATING TROUBLES. Trouble in the tIOO 

volt suf^ly can be reflected in the eperabon of ail 
other low voltage power supply outputs. If ’►100 voli 
si^ly Is incorrect, prefer circuit repair may elimin- 
nale the trmible. If ^-lOO volt supply is correct, follow 
ihase stops in their gr/en order: 

(a) Check the -100 volt supply. The +250 volt and 
-12.6 volt sufplies are r^erenced to this supply. A 
fault in the -100 volt supply can cause malfunction of 
either of the cMher two. If the -100 volt supply is in- 
correct, preper circuit r^air may eliminate trouble 
in the +250 volt or -12.6 voU supply. If the -100 volt 
siiftoly is correct, proceed to the next step, 

(b) The +250 volt supply is referenced to the -100 
voltsui^ly. If trouble here has not been eliminated by 
checking tlie -100 volt supply, the trmibje lies in this 
circtiU .iiid can be located 1^ making the proper circiiil 
and component checks as described in Subj^ra. a • 

(c) A Irmsble that appeared to be in Uie -12.6 volt 
supply may have been eliminated by the above proce- 
dures. If not, it will be necessary at tins point to make 
thorough voltage and component checks of the supply. 

b. High-Voltage Supply. 

If one high-voltage supply output is zero but other 
tMJtputs ar<^ normal, one of the reetifuTs is Iikelv at 
fault. Normal DC .£#liages are given on the high v< It- 
age scnemaitc. 

If there is no high-voltage output . observe the 
wa\'eforms at the collector of Q602 (blue wtrel. If an 
approximately 30 kHz 20-volt peak -to- peak sine wave 
appears for short intervals, the trouble is probably 
a defec-iive component in the rectifier filter divider 
sit^uorks. If no waveform appears. yse TabU‘l«7» 

If the high-voltage output is incorrect and can- 
not be adjusted to the correct value, use Table 1-8. 

If the -2350 volt supply seems to be operating 
properly, the ^5 kv post-accelerator potential may be 
checked by removing the left side instrument cover 
and measuring the 5-kv v< age at the board termina- 
tion of the thick red lead. 

c. Pulse circuit. 

A good knowledge of the operating procedures 
and an understanding of the principles of ojieration of 
the Model 14 lA are helpful when troubleshooting the 
pulse circuit. Refer to Section III for operating pro- 
cedures and Section IV for principles of operation. 
Always use the turn-on procedure given in Paragraph 
1-26 if the Model 14 lA is not operating properly. 
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Table 1-7. Troubleshooting High-Voltage Supply, No Voltage 



' 1,, Chfc'('k Q602'. LfeOL .oid the u.-r^toc Eran-sformer prrmarv for rircmts or stej-rts. 

Rep' fact' aav bud corapoae-ms . 


Procedure 


ladicaiion 


Coiactu-SiiQ'® 


2, Remove the ectge-oa eoaat‘t tor which uo;fe*s 
the rmiEirr Qhd! fvoldo'W wtr^i' Coaat-6 1 

i the- h-.ed ihro-u^h o 2K r^.-.-'istor to -12. 6 vults 


Rec 1 if ier i ¥ ®§2 - ¥ S05 1 
fllaraeaE lights. 


Proceed to> step- 3.. 


omv whtEr-Ufdet wire). 


Fllaaieai ctoc^sa^l light. 


Proreecii lo* step 4., 


,i Bep.htee edge -oa coaaectur. aad chaage %'8dl. 


Ftlaoiem lights. 
FilaaieM dci€sn*'l light. 


Q§§! w as foad. 
rheck toiasnag cETCuMtEi;’ 






of ¥6® I. Tbea check 
Q€dl affd associated 
i EFcaitrv . 


4. Ch«r-ck TSdl aact rer Idler toad •ircuit tor 


Filamenl lights. 


Put c ap ae itor s iaac is o*Ke' 


')poa.- or Is, Th<?-a lift lead of C613. 

cV:U. C615.. C6IBe C62T C623, and lorn lo- 
strumeat on again. 


• 

Filament doesaT light. 


at a time uatiE the* had 
one causes filameMs I©) 
go out.. 

Trouble prohahly mMh 
traEsformer TS.il. 



Table 1-8. Troubleshooting High-Voltage Supply, Incorrect Voltage 



Proi'cctitre 






t. Renove Ntivislor VkOI from its swkel. 


Output drops to zero. 


PrficeecI to)> step 2C 


Output remains at an 
incorreci value. 


i Q€'91 shtjrtecL 


2. Replace V60! its pocket, and lift one 

end Mf R601. 


1 Outpiil drops. 

! . . .. 


1 Trfauble probably iiE thc'- 

1 resistor divider E@-tm©rfe 

; R6II, RSIS • E634. 


[ Output remains at an 

1 snc^irrrct value. 


1 ¥601 tod. 



AH ck' vultures irom ihe luw-volUt^i* :sU|jply art- 
used m the pulse circuU. When a malfuitcliwu uccurs. 
check aH vf>lla^t‘S consii'Ctrd to iht‘ pti 1st- tore uu board. 
If all U>w voltages are ok. check the hi^h volias^es al 
the tnuh“ voltaic c trcuU board. These checks will, 
bv ehrit mat isoLile the tr^idde to one general c if - 
cult. If both supplies are uk. clu-ck the wavt. feii ins 
at test points show ft on the schematic diagram. Future 
FO-3. Theck dc voHai'es to isolate defective compo* 
nenls m a staite where an improper, m' ao w'avefurm 
IS prt-seiit. Conditions for measurements and wave- 
forms for lest points are gnam m Fig. 1-^. The 
PERSISTF.NC'E control should varv the pulse width 
of the waveforms observed at test points 4 through B. 
With PERSISTENCE just out of NORMAL detent. 
Presentation Selector m WRITE, and no pulse present 
at test point B, persistence wall be ma.ximum; this in- 
dicates a trouble m the multnabratur or pulse genera- 
tor circuit. When a normal pulse, whicli is not vari- 
able, IS present at test point B, persistence is mini- 
mum. this indicates a malfunction in the PERSISTENCE 
control or Presentation Selector. 

The pulse amplifier circuit functions only in 
the STORE position of the Presentation Selector. In 



a I! other positions, a sleadv ck volEage is 
t h e c ol 1 1 mat or . If a U m ( Kte s . exc epi STCMt E .. ©fB-CTas e 
proper lc. check waveforms 9. Id and II ira tfer 
.unplifier circuit. 

1-29. PERIODIC MAINTENANCE 

a. ^'^.^^ctrlcal l^inteimiice. 

Perform the dectrieal ad|iistmenls ©nic'e every 
6 months aad after refiair or rompoBeni replareffsijenS.. 

b. ^^ehanlcaI Bfeintenaiice. 

Inspect the .ur filter at the rear ol thc^ iBStria- 
men! andclean it before it becomes ciniiSge'Cland reslorts 
air flow. To dean the filter, wash it tiiorooghly m 
warm water and detergent. Dry the filter thoroughly 
before installing it on the instrument. ObI the motor 
( one |)oint ) with I ight machine oil. once every S months. 

1-30. INSTRUMENT REPAIR. 

Chassis- iiiuunred components are ide-ntBliect itni 
Pig. 1-19 & 1-20. Ct>mponent s ? m r i rruit boards 
are ident if U‘d III figures near the applicable srhematiir 
(also see (also see Table 1-9). 
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Fig. l-30|g ^ wtew iM iiie 

Md^ 14 lA tern©. All ^xis iiteii:ifi«^ bf 
crlfti« aiMl ^ ^rt 

1-31. mjOB c»®«w c^m)L. 

E. CWP B^^ml bbA ^pjmcmmmtrn t© re» 
iti«e itie CRT* fycicf^ as ffnllws: 

WARNING 



T»Ji |M"ew^ iB^sry^ always w^r 

a face m ^ J gtoves wkem 

Else CRT". itassileiliedtTcaF^^lly. 

(l^ R€m©¥e icp c©r?r erf iMStrarac®!., fTe^ 
drawiii^ M Motel 141 a s&awai oi lasMe ^jrf K^c^ijifer. I 

Cc: ) |teiii©#e liezei awl diM’liar^e l&osi-acceleraior 
Ifai CRT ccrtpsectica i© c&issis gr©n»el 

(3) ©Isc.Qiiii^l Elie cllp-oi Icaite IrcMn Hie IjuIIi of' 

tlie CRT. 



(*») Oiscotm^l Hie cMp-oi leads |r©ffl tlie n^k irf 
tfie CRT. 



( 5 ) L:<'KMeo E&e clajsip at ifee CRT socket,. 

( 6 ) II es»©we file s^arket fr©m ike CRT e; pr f loose 

carefiillf. 

(T) Place e«e Isand «i itoe CRT lice mml, wiili Hie 
olhtr slide iftie CRT' foriord aiid ©m erf Hie isi- 

slrymeiiT IFS€- m'^€% aieck piats mm ikiirtage Hie 
trace 'A^v^nnumt 

(8) To replace Hie CRT. f arsa rercwic^ri ilie wliiie 

blue collimator lead I rttiiied ttaroosgla CRT slaaeld oo 
left! wiifiie CRT as atait ff©u!: .clw^s ©u! from froM panel. 

(9) Reverse atow proreciire aiid be sure all feilb 
asid sieck leads are cofinerieci BEFORE tisrnifig power oe. 

( 10 ) Cberk tlie trace aisgiifsieflii and geometry ad- 
|uslmenis« Psrm. X«9*a.®II.^ i,rff‘Specm’ely. 



b. Fan He«i¥al and leplaceMEt. Oseihe 
foll^’ing pr«:eAire for reroowi^,, and re wr se Hie pro- 
c^re Cor replacit^ the ccwliing fan. 

( 1 ) Remove Hie top and ImMIoib covers tlie Model 

141A 

( 2 ) Discc^.,fiecl tlie wfiii.e-gFaf and wiiile-g'rec^ii -gray 
wires from tlie fan lerminals. 

(3) Remove all transistor lieal sinks from the fan 
assemtily and fxisb them mi ^ the way. 

(^) Remove the four fan mcwnlii^' nuts on the rear 
panel of the tnslrumenl. 

(5) Lilt csul the fan ass^^mbly, 

c. HV Deck Hettorol aat Keplsce^nt. 
Most of the componerits on the high \^o!lage deck can 
be replaced withewt removing' the assembly. Other 
components can be removed and replaced by moving 
the d^k imrt way out fwilhout dlsccMnecling wiresK 
Refer to Pig. 1-21 for mounting screws and wire 
identification; use the follows?^ proc**^re for re- 
moving the high voltage deck. 



C€i IS) (ti4)fiTHo) mmw 




SCREWS SCREW 



I 40 S-A- 7 A 



Figure 1-21. High Voltage Deck Removal 

( 2 ) Disconnect the 6 wires from ae board and re- 
move the 4 mounting screws; seepig, X-21ft>*' wire 
and screw identification. 

( 3 ) Disconnect the post-accelerator lead from the 
CRT and short the CRT pin and lead to the chassis. 

(h) Push the wires aside, tilt the deck away from the 
left side of the instrument and lift it out. 

1-32. SERVICING CIRCUIT BOARDS. 

The Model 14 lA has circuit boards of the plated 
Ihroygh type. When servicing this type board, com- 
ponents can be removed and replaced by applying a 
soldering iron tip to the component connection on either 
side of the board. When removing a component with 
multiple leads, such as potentiometers, move the 
soldering iron tip from lead to lead while applying 
moderate pressure 10 the component to lift it from the 
board. Excessive solder can be removed by apply- 
ing heal and rotating a wooden toothpick in the hole. 
Hev/Iett-PackardServiceNote M-20Dcontains addition- 
al information on the repair of circuit boards; impor- 
tant considerations are as follows; 



( 1 ) Remove the left side and Ic^ covers. 



Do not apply excessive heat. 
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b. Applf beat to eompoeicK! "eads afid remove c&m^ 
liopeai wiib a siraigte pall ^wz'j Ir&m liie board. 

c . Do aot lorec*’ replaeemeel coinpo'fi^F^l lead into 
lie bole. 



d. II the meial cofiductor lllEs- Irom ifefir liard^ ill 
eaelie cemented bacfewilli a qaidc -draping aceiaie'base 
cenneel baling go«lEfiSEiai mg prope aes,. II itEemcCal 
coediieior is brolieiiiy solder a good tore 

,y’lre 10 the coi^actor so it bridges %M' 
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Table 1-9. Schematic Diagram Notes 



Refer lo i&r scliemalic sfutbols not listed m tills table. 



Etebed circml tjcard 



- Frofii paael marlcieg 



Rear panel mar Icing 



Field effect IransEstcr 
|N-etiamiel)i 

Breakdown diode 



Front panel eontrot 



Tunnel diode 



Screwdriver adjustment 



Step reeover^r diode- 



= Part of 

= Clockwise end vari- 
able resistor 

= No connection 



= Waveform test point 
iwUh number) 

= Common electrical point 
fwith letter) not necessarily 
grcMod 

= Single pin connector on board 



Pin of a plug-in board 
(with letter or number) 



= Main signal path 

= Primary feedback path 

= Secondary feedback path 

= Optimum value selected 
at factory, average 
value shown; part may 
have been omitted. 



Circuits or cQimponents diawn 
with dashed lines t‘phant<D>nns):’ shorn 
function only and are not intended 
to- be complete. The circuit ur 
component is shown in detail on 
another schematic. 

Unless otherwise indieated; 
resistance ifi ohms 
capac Uanc e in pic o!ar ads 
inckictanee in microhenries 

Wire colors are given by 
numbers in parentneses 
using the resistor color code 
[ (925) is wht-red-grn ], 



0 - Black 

1 - Brown 

2 - Red 

3 - Orange 

4 - Yellow 



5^ - Green 

6 - Blue 

7 - Violet 
B - Gray 
9 - White- 



Switch wafers are identified 
aS follows: 



IR 



3F 3R 



2F 2R 




= Module outline 



= Assembly outline 



1-27 




TM 11-6625-2482-14 




REF 

DESIG 


GRID 

LOC 


REF ] 
OES^G 1 


GRtO 

LOC 


(REF ^ GRm 
OES^G j LOC 


REF GRID 

OES:G LOC 


RE f 
OESsG 


i GRID 
j LOC 


REF GRiO 

OESliG LOl 1 


C433 






F •• 4 


Q444 


TFT“-^ 


■ R430 If- 3 


R43.; 


1 D-3 


rMKJ lu;' ' 


C424 


-J 


CR444 


F -4 


Q463 


r - 4 


! R431 F-2 


R 4 37 


F . } 


R4rt,, i, .i 


C442 


F: -S 


CR449I 


D-4 


(J463 


r-4 


1 R43: F-2 


R4fl4 


1 >-„> 


p.»V, u V 


C443 


F -2 


CR46S 


n-3 


: Q464 


D-4 


H423 i ■ 2 


R4F', 


D ■' 


H t -<n 1 .( 


C463 


D-3 


; CR4o6 


r ■■ % 


: (^4H2 


H 4 


R4 34 f-' 


(MhU 


\'i i 


:.;l-(7 ' 3 


C464 


D-2 


I CIHfil 


< ■ 4 


i (^4H3 


C ■ 4 


1M33 n-''> 


U4»w 


D 3 




C482 




1 CH46H 


n-4 


j Q4rt4 


V -4 


R443 F'4 




U :( 


R.tiM ( ' 


C483 


E-4 


CR4H3 


r' - 4 


I W4';H:t 


B-4 


R443 F 


i\*4H'* 


r » ;i 


R.F>0 (. . 


CR425 


r s 


CR4n4 


C - 3 


1 R423 


H ■ 


R44t.) F-"' 


R4?fi 


D- 2 


f?4'tl fi.4 


CR426 




(’R4-J5 


( 4 


1. !M24 


F ■ 3 


!M47 ¥■■? 


U4T1 


! ' 2 


1^432 F-4 


CR427 


F - 3 


CR4iiO 


R - 4 


* R42S 


} ■ ■» 


R44':* F -4 


R472 


i » • 3 


[M-t:3 H-i 


CR428 


Bo 


CR431 


B-3 


R426 


i- ‘1 


IM32 F 1 


R4 7j 


D'3 


r;4'l H-2 


CR429 


r-4 


(?422 


F - 4 


R427 


F - 3 


R433 F-2 


R4V4 


( ■ ■ 3 


[FVD, IH 3 


CR430 


F-4 




F4 


R42H 


F - 3 


R434 F-2 


R473 


r -2 


l>!4''tci il 1 


CR445 




Q443 


D-4 


R429 


¥ - 3 


R433 [s-4 




C ■ - 7 


I \,44l F 3 


CR446 


F-3 


04 


D 4 












1 



Figure 1-24. Component Identification, Low Voltage Board A401. 
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ref GRtO Wlf T "(^tQ T' R GRTo^rRE*' [; G«iD W6 P '^GRi.q "] 

DESIG OEStG ( tOC DES^G [ tOC DES:G j lOC OESiG | LC€ DEStG I 

C433 77i " c n .< 47 ! p ;:4 ■” _ 

C424 CfH4(* F, -4 Q462 T-4 E^43l F -2 fFF'T F 3 1 ! 

C442 CR449 n-4 Q463 ( -4 ;?43: F -2 fMcUt i *-,'. F’4 f' v 

C443 f.;,2 CR465 D-3 Q464 G-4 H4:;?. F 2 fJ-tF', D > i ' ? 'F ( .i 

C463 CR 4 o 6 (:;■■. g 4 H? t< 4 * 2 j:m f ■'* r> , :: jh: ■ i 

C464 iy_2 CR467 C-4 (,‘4H3 C -4 R4;r. li-'> R4F7 D 3 R-t'-i'A ' 

C482 1^.2 OH6H i>-4 g4d4 s -4 R443 E 4 fMF-. tv 3 EM <'< , ' 

C483 11.4 CE34.33 F' - 4 g4‘Hi Et-4 R443 F ‘> [ » 3 IFFm! F , 

CR425 |-.S CIUn4 C-3 R423 3 fM4F F-"' iV'«7(i EM't I M .4 

CR426 t ('»435 ( 4 R424 F-3 !M47 F-3 l<47l IU'32 P< 4 

CR427 CR41K:) R-4 |?42S F • H44'> F 4 »4?2 (»•? tM‘33 fE - 3 

CR428 rR4'>! B-3 1 R4?(-) i •*: U V>2 K f Ef473 fv.i rvt ' t H -.’ 

CR429|,-.4 ^^22 F 4 I R427 F 3 IM-.3 t -3 {NV4 t 3 !FF‘3 F' 3 

CR430 j,.4 ^^23 FM j II42H F*3 EM34 F-2 Ef473 r-3 IM'Ri S' ' 

CR445 Q442 t>-4 R420 FM3 IM'if) H-4 F ■ '> V44 1 F J 

CR446 f.,3 3J43 p.4 I 
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Figure 1-24. Component Identification, Low Voltage Board A401. 
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REF 

DESIG 



C602 

C603 

C610 

C611 

C612 



mm 

LStC 


f 

1 ©ESta 


i mm 
\ lqc 




mm 

LQC 


mf 1 

(Gist© 1 LGC 


1 

1 


C&U 


A -fi 


I 

1 cmm 


£-i 


5 tDt-1 


0^2 


c6:-4 


B,-i 


j cmm 


C-5 


^ E-3 


E -6 


cen 




j cmm 


C-2 


i; R§U B-3 


E -=2 


CW6CH 


, C -3 




tUi 


[ Tern c-4 


0-2 




. F«>l 


t Q602 


0-2 


; V604 C-0 



15^S)S“iS^“ HA 



Figure 1-26. Component Identification, High Voltage Rectifier Deck and Board A601. 
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1 



WB45 

R6«4 



4 




^5 



W^i . 



/..^. 

R«»2 



cms 

‘mm^‘ , -n 



( 4 ) 

(9S3 

(il 

C2) 

{9M) 

C92) 

(7) 

(»0 

(0> 

C946) 

m4) 

(324) 

(926) 

(924) 



C6I6 



(3} wi « f4i 0 (3) m m m 



1 



DESIG 



C601 

C616 
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C622 

C623 

CR602 

CR603 
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m32 



B-S 
B~2 
B-3 
U~I 
B.2 
33 -J 
C-4 
B-4 
B-4 
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P-4 
31^3 
B*3 






-Q«ID 
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B633 
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B§43 
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R64S 

R.653 

B652 

B«S3 

v€m 

m§m 

mB-rn 



B-3 

B. 3 
€'2 

C. l 
Ii -2 
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C»3 
D"4 
D-^ 
»>4 



Figure 1-27. Component Identification, High Voltage Regulator Board A602 
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cmmmms mm measuhememt 



Foe »piili€f'S I Efer® 3 asil % iferii 8: 
Mcidel MIM; 



Pres^saitCMii Seltciar WE,ITE 

PERSISTENCE «-«-«»---» - fiilii’ rem" 
WRITING MATE NCMmL 

INTENSITY - - - - » ^ . - - - - - fiillf ccw 

Tesi O&iiis^’Ope; 

SE2<fSITl¥lTY . . » » ~ « . - - « i, t V CM 
SWEEP TIME H, 2 MS CM 

F0r imiffiiber 4^ as I 3 asrf 5 sferii 8 

Test Osc:iilc^©fi€>; 

SENSITIVITY- « - ^ as V, CM 



For S sa®o as I tliru 3 aad S ifcru 8 

escefil: 

Model 14 lA; 

PresemaiiiMi S€:|€cii»' SIX^E 



Test Os€il|osc«^; 

SENSITJ\TTV . ^ . - . . . . ■ . D. I V CM 
SWEEP TIME ^ 0. 1 MS. CM 

Fcir flPIlll^er I© same ms 9 exrept: 

T€S5 O^iltoscape: 

SWEEP TIME • - « . ^ ^ ^ . 20 mS CM 

Fcir imiiiilier II saroe as I© excefM: 

Test Oscillascope, 

SENSITIVITY .... ... 2 V CM 

fime 

The voltage levels given in 
the following waveforms 
are iiiteiMled for reference 
only and may vary some- 
what witli the adjusimen! 
of the Model 14 1 A. 







1-34 



Figure 1-29. Waveforms 



Figure 1-30. Cabinet Parts, Exploded view 
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Figure 2-1. Model 1402A Dual Trace Amplifier 



Table 2-1. Specifications 



mjBE OF OF E RATION": 

! .. Cti)aiFOT€"fi A afoffiie. 

2.. Ciriam^el B atosie. 

3. - Chaenrsel A and Cteimnei B displayed on alfer- 

s t a. i 0' ,3i vfe." c*e jjif?!' 

4. CtKriiWiiel A and Cfeinnei B ’played sm-jich- 
mg, at appr!D>:smaiely ke^ wiiti ira^e blank- 
ing dyrifiig swilrhieg. 

5. Channel A and Ckauacd B added algebraically: 

|:Mj|a nty (f»l Oonnei A tov Im? inverted to ob- 
latn cldlierenisal operaiMirn 

SE'NSITBqTY: 

F.acn char.nel has frosri 5 mv xn to 

V, cm iiiii 11 r a libras ed r.::a.ges in a I, 2, 5 se- 
qipchce. Vermer a I tom - roristiomMis adiiisi meni 
t>fiween calii>o''aSed rariges and exScnds mmifiviim 
sefisiS iviiy ifj at l^ass 25 v crii. Asseryai/ir ac- 
curacy r3T.. 

HA.fl1>Tr^; (6 es reference signal) 

DC coupled: dc to 20 me. 

AC coupled: 2 cps to 20 me. 

In e Model I43A 0*se ill oe cope. 

VC CO up led: dc to 15 ®e- 
AC coupled: 2 cps to 15 me. 



RISE TIME: Less than 20 nsec wUh 6 cm step 
input. 

SIGNAL EE LAV: 

Signal IS delayed so that leadn.g edge ol fast 
rise signals is visible at start ol sweep. 

COMMON MODE REJECTION: 

llii 13- A mode). At least 40 db on 5, 10, and 
20 niv/cm ranges, at least 30 dbon 50 mv/'em 
to 10 V cm. Sine wave common mode signal 
not to exceed 150 cm (e. g. , 150 volts on 1 v, cm 
range I or a frequency of 500 kc. 

INPUT IMPEDANCE: 1 megohm shunted by 43 pf. 

MAXJA1UM INPUT- 

600 volis (dc 4 peak ac). 

WEIGHT: .Net, 6 lbs. (2,7 kg). Sfiqjpiug, 8 lbs. 
(3,6 kg). 

POWER; Supplied by oscilloscope. 
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CHAPTER 2 

DUAL TRACE AMPLMER 1402A 

SECTION I 
GENERAL INEORMATION 



2-1. DESCRIPTION. 

a. ffee Ilf Model 1%024 Biial Trace teflifi- 
er, fig. 2-1., is a 20-Me K-eoiipl@i ampli- 
fier plii:^-ifi imit whieli lias “been designed 
for tise wltli hp Model ito-serles oseillo- 
scopes. It contains dml amplifying chan- 
fiels for mplification of tvo separate in- 
put signals, for a function control wliieli 
determines the presentation of the signal 
on the screen of the oscilloscope cathode- 
ray tube. The aiiplified signals frcm the 
Mc^el lhQ2k are applied directly to the 
deflection plates of the 2KT. Fwer is 
supplied to the plug-in unit by the 
osellloaeope. 

b. The Model 1^02A provides the Model 
l4o-series oscilloscopes with calibrated 
sensitives fixm a 5 millivolts per centi- 
meter to 10 volts per centimeter. DC coup- 
ling is available at all sensitivities, 
with provision for AC coupling at the in- 
put. The Model l^02A Oscilloscope rmy be 
used in either the vertical or horizontal 
plug-in compartments of the Model ikOA 
Oscilloscope, and sensitivity is the same 
horizontally as vertically, front-panel 
gain adjustments art provided to calibrate 
the sensitivity for both fusplifler chan- 
nels. f requency-compensated probes are a- 
vallable for use with the Model l402A. 

c. In dual tra e operation, the two sig- 
nals are presented on the screen either on 
alternate sweeps of the time base (ALT) or 



alternately on the Emm a^weep (CTSDf ) at 
a chopped rate of appro.ximately IOC he. 
Except for special eases such as slsigle- 
shot high-speed phenomena, ttese two 
modes accomodate all dml-traee applica- 
tions. Internal triggering, uses the 
Channel A signal: optiomlly the eom- 
bincd signal may be selected for t.rig- 
gering in the ALTernate mode.. In single 
trace operation, either one of tte sig- 
nals is presented while the opposite 
channel is switched off. Algebraic ad- 
dition (A^B) present® the sum of the two 
input signals. Dual X-f displays also 
are possible (see Figure 2-9)* 

2-2. PROBES. 

frequency- e«pemated^ probe® axe 
reccmended for measuring in high 
ance circuits, or for reducing signal 
voltage applied to the Model l4€)2A,. The 
10:1 Mvlder Probes, Bfedel IOOOIA/b (10 
Me) and Model 1000^3A (50 Me), provide an 
effective input impedance of 10 megolms 
shunted by 10 pf. The 50:1 Wvlder 
Probe, Model 1000'2A/B (30 Me), prorldes 
an effective input impedance of 9 
ohms shunted by 2.5 pf. The calibrator 
on the front imnel of the oseilloseope 
provides a square wave which my be used, 
for the probe compensatl-CHi. adjustment 
described in the O^perating Mote supplied 
with the probe. 



SECTION II 
INSTALLATION 



2-3. INITIAL INSPECTION. 

^ a* Mechanical Check. Check the Instru- 
ment for external damage such as broken 
controls or connectors , and dents or 
scratches on the panel surfaces. If damage 
is evident, see Paragraph l-A-3* If the 



shipping carton Is not damaged, cheek 
the cushioning material note any 
signs of severe stress as an Indicatloin! 
of rough handling in transit. If the 
instrument appears undamaged, perform 
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the elee.tri^I tm foUiM-** 

^xagraph. 

h. Electrical Chec^. CIsect tae electri-^ 
cal perforffimee c>f t!» 3^Mel lidM as 
SOTO as pastille after receipt. :^ra* 
graph e«talns perforsance chetA 

prTOe€iires ^ich will verify iBstn^Bt 
oi^ratiorx within t!» s^clflcations list** 
ed iB fable 2*1. fMs cl^ck is also 
suitable for qmlitj ccmtrol in- 

spect ioa. If the IMel lh02A ices not 
perform within the specifications when 
reeeiv^e^j, refer to ^^ragraj^ 1-A.3* 

2-4. REPACKAGING. 



0«ciU<»eo^^. In the MMel IkQA Oacll- 
X^eo^ the MMel Xte2A can be used in 

either plug-in cc^partment, but It is 
norwllj used as a vertical aaplifier 
in the Icmer plug-in cos|»rtment, while 
the c<^^rtaent is used for the 

mwmep plug-in unit. To install the 
Model l402Ay slide the unit into the 
appropriate co®|».rt®ent in the osclUo- 
Ecope front panel. LocK the plug-in in 
place to ei^u^gocd electrical and se- 
ctenical connection. All necessary 
pcnmr for the ^toiel lh02A is supplied 
by the osellloscope. 



The original shipping carton and 
packing mterlal,, with the exception of 
the aeeordiaii-pleated |»dSj» should be 
used for reshipsent. The aceordlan- 
pleated pads are fatigi«d with toc use 
and are not reusable. !%terlals us^ 
should include? (l)a doiibleHyialled carton 
(check with a freight carrier for test 
strei4gth required), (b) h^wy ^per or 
sheets of cardbmi^ to protect all in- 
strusent surfaces; use extra aaterial a- 
roimd projecting ^rts of the lBstn«nt, 
(3) at least four inelies of tight lj-‘^ek- 
ed ehoek-absorbiijg imterial surroimdiBg 
the Instru^nt. 

2-5. PREPARATION EOR USE. 

The Model 1^2A is an amplifier 
plug-in unit for the Mc^I 1%0-serles 
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SECTION III 
OPERATING INSTRUCTIONS 



2-6. INTRODUCTION. 

the Mode! 1402A Ekial Trace Araplilier eoBtainsi 
two amplifier ctiaonels, witli provision for display of 
either or toth signals on Itie cathode- ray lube of a 
Miidel 140-series oscilloscope Witli tfie exception 
of FU2iCTlON, A POLABITY, and SENS CAL. all 
controls and inputs are cfeipliealed; one set lor Chan- 
nel A at left, the other for Channel B at right. Fig- 
ure 2-3 lists the functions of the controls and 
connectors.. 



2-7. OPERATING PROCEDURES. 

^ig. 2-4 thru 2-9 give step -by-stepoper- 
ating instructions for the Model 1 102 A. These 
mqtriicfions are keved to individual co »ntrols. Addi- 
tional miof mation on the various modes ol presentation 
is given in Paragraph 2-8> The DC 

Balance and Sensitivity Calibration ad|ustments. Fig- 
ures 2-^ & 2-5 f are to be made before using the 
Model 1402A. Sensitivity calibration stould be cheeked 
each time the Model 1402A is transferred from one 
compartment to the other, or from one oscilloscope 
to another. Th:? Model 1402 A may be used m either 
vertical or horizontal plug-in compartments of the 
Model 140A oscilloscope; however, chopped blanking 
takes place only when the M^^del 1402A is used in the 
lower (vertical) compartment. 



2-8. MODES OE PRESENTATION. 

a. SINGLE CHANNEL. Either Channel A or Chan- 
nel B may be displayed by switching the FUNCTION 
control fully counterclockwise (A) or fully clockwise 
(3). In either position the unused channel is switched 
off, so that it IS not necessary to disconnect input 
signal. When internal triggering is used, time base 
triggering is from the signal displayed. 

b- ALTERNATE. In ALTernate operation, the 
Model 1402 A connects the output of one channel to the 
CRT for the duration of one sweep, and the output of 
the other channel for the duration of the next sweep. 
Alternate operation is Intended for comparing signals 
which reqjirefast sweep speeds. Although the sweep 
may be triggered by an external trigger signal which 
is synchronized with both vertical signals, internal 
triggering may be used, each sweep being triggered 
by the signal of the channel which is about to be pre- 
sented. This mode is useful when two signals unre- 
lated in time are to be displayed. 



c . ALTERNATE. TRIG BY CH. A. This mode is 
similar to the alternate mode of operation described 
in subpara* Ib. except that internal sweep trig- 
gprmgns^ffnnT'thb Channel A signal only. This method 
of triggering permits accurate time comparisons be- 
tween the two signals. 



CHOPPED. In CKOPped (jiperatii))ii Itee McMlel 
1 402 A switeheir etiaiMiels af a rale o>i appTOxsniasely 
ICM) kc, so bolli signals appear sfeiring eaeli sweep.. 
ClKJpped operation is inteEdeel for eoeipaong signals 
which retire sweep speeds betow atom nuera- 
seconds per eentimeter, tf»t is, sweep- sp-eeds wliicli 
are low compared to the 100- kc swiiehiBg rate.. Tins 
type of operation permits precise time eomparisuiinis 
because both signals are displayed om the same sweep.. 
When internal triggering is used, the Ctonmel A signal 
Is used to trigger the time tose... Swilelmiig iransienis 
are blanked when the Model I402A is used m the 
vertical (lowerl compartment o»f the Model I40A 
oscilloscope. 



ALGEBRAIC ADDITION. In Ai-B operation^ the 
ium of in-phase signals applied tos Cbannels A and B 
,s presented on screen; or, in the case o>l om-of-pliase 
differential) signals, the diflerence o4 the two signals 
s presented. Differential |,B-A)) op'eratnD.n isotoined 
>v switching A POLARITY to- negative The B-A 
inode presents the sum o>f phase (idillerentiall 

ugnals, or the difference of in-phase sigriais. Com- 
non- mode rejection may be improved by shght adjpst- 
nent of one sensitivity VERNIER or the other to nuM 
he CO m mon- mode signal seen on the screen. Use only 
>ne VERNIER inorderto mainlataaealibraleddlsplay. 

DUAL X-Y. Two independent X-Y displays may 
36 presented on the CRT of the Model I40A Clsollcs- 
icope by using two Model 1402A p>lug-inSp or one Model 
I402A and another 1 400- senes dual- trace vertical aro- 
ilifier. Operating instructions a.re given in Figure 
?-9. For X-Y measurement above lOkcthedelay line 
3 f the Model 1402 A may cause |*ase-shiit errors 
greater than 2"* when used with a 140®- series plug-in 
:hat does not contain a delay line. TwoMadel l4®3A'*s, 
lowever, are matched closely enough that less than 
2® of phase shift beyond 100 ke is assured, and less 
than 3® to 1 Me is typical. 

If higher- frequency X- Yqperation is desired, the 
following modification an d adjustmenls must be per- 
formed. 



(1) Disconnect the delay line in both Model !4®2A’’s. 

(2) Connect a 10-20 ohm, 1/4 watt re sis between 
the L402,/R408 junction and L4 04/^41 S junction m toth 
Model 1402A’s. Refer to Figure FO-7. 



(3) Connect a 10-20 ohm, 1/4 watt tesistor between 
the L401/R407 junction and L4 03/ R41I lunctmn in toth 
Model 1402A’s. 



NOTE 

Jumpering the amplifier leads with 
these resistors damps oscillation 
tendencies. 
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{^) iMStiia Uie l&Mtel IfitA's Ml liie Moiie! 14 ©A, 
and elie samne fei^-fr^ueacf signal into taQin 

Melts iiiSMiig Cliamiiel A or B ffynctions^ 

(5) Adl'WSt C433g C44l^ aiidC48l in the lower Model 
H©2A^ as ®ee€ssan% teiween alie 1-1® Mr band for 
raleiEiiiiMB ptiase sliifi osi a 45® Imm displa>’» C4®l is 
ctofMiiiiaei ilEroii,gli site 1-4 Mr ImiMi C44I from 4 i© 8 
Me, and C433 afoowe S Mr„ altliouigli all ilir^ inieracl 
to some eMeni„ 

The roaninmm sigiial ^izes i© mlsiiiiaiEedisioftioaiare 
10X1® C8SI for signals betow I© Me, and 6X6 cm 
Iceeleredl for signals ato^e I © Mr. Wtien iliese laniits 
are observed, tlie I4@2A X-¥ operaiio® may lypirally 
be less than 3® of phase shift or disiartion through 
20 Mc% 

( 6 ) 

EMiJriiiial use of the lIcMlel !4©2A"s is again 
desired; reaio%'’e ihr roisters Misiailed above, and 
recoimect the delay lines. The Model 1 402 A In the 
upii^r comparimeiii sfecraid still be caliliraied. The 
Mode! 1402 a in the tewer coniparte^nt must be re- 
cofiipensaled for high freQuenry performance, using 
the procedure suf^lied in Paragraph 2— X9*~* 

2-9. BANDWIDTH. 

The banchifiAli speciSirailoe of die Moite! I402A 
is 20 siwgacycies, referenced to a k^w fr^uency dis- 
play of 6 cenil meters. Linear iiy is such timi die 6- 



oii display may be posmoned auyu'here over Hie 10 
X 10 cm area of the CRT gTaiicule widioui sig'iiilicaiii 
distortion or loss of bandwidtli. Fig. 2-2 I Hus I ra les 
a typical ba«iwidiii curve. Mhen mmd In a 

Mt^I I%3A OscIUotcoi^, the ImodM-lttli 
si»cification is 15 ae. 




4 

i 



Figure 2-2. Model 1402A Bandwidth 
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Pus!t.„^us Chunnei A trace vertically on CRT. 

Selects sensitivity ol Channel A. 

Provides continuous adjustment between steps ul 
SENSITIVITY switch. 

Baianees Channel A amplifier to prevent verti- 
cal shift i)f trace when sensitivity is changed. 

Selects signals displayed, mode of display, and 
signal iChaimel A or combined) be used for 
internal triggering 

Determines polarity of Channel A display 

Balances Channel B amplifier. 

Selects sensitivity oi Channel B 

Provides continuous adjustment between steps of 
SENSITIVITY 



10. Positions Channel B trace vertically an CRT., 

11. Locks plug- in umt in place. 

12. Sig!\al input connector lor Channel B„ 

13. Selects AC coupling or DC eoupliog at CtoBinel 

B input. 

H. Connects lON) or discomiects lOFF) signal to 

Channel B. 

15. Calibrates sensitivity of the Moctel H02A. 

16. Connects or disc * *11110015 signal to Channel A. 

17 Selects AC coupling or DC coupling at Channel 

A input. 

18. Signal input connector for Channel A 






Figure 2-3. Controls and Connectors 
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Figure 2-4. DC Balance Adjustment 





ci; Cl) Ci) (i; (i) CD 



Select Channel A. 

Set Channel A VERNIER to CAL 

Set Channel A SENSITIVITY to 1 V CM. 

Connect IV CALIBRATOR to Channel A INPUT. 

Set SWEEP TIME to display a convenient number 
of cycles. 

Adjust SENS CAL for exactly 10 centimeters of 
vertical deflection. 
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2 - 8 




1. Set COUPLING to DC if DC roypling is desired, 
or to AC to Mock large DC comijonents. 



2. Consieft signal to INPUT. 



3. Select Cliaiioel A (or B). 



4. Sei SENSITIVITY to the desired range. Fnr 
calibrated sensitivity, set VERNIER to CAL. 



5. Set A POLARITY to ( 4 ) for normal positive-up 
preseiitatien, or to {-) if inverted display is 
desired. (This control is effective for Channel 

A only.) 



Figure 2-6. Single Channel Operation 
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1. CciKii@et eisi® sifpal to Cfianotl A IKPOTV 

set Chai^Eel A controls as desired Iproet^re 
shown in Figure 2-6.). 



2, Coimect second signal to Channel B INPUT aiid 
set Channel B controls as deilred., 



3. Select CHOP lor dlsidaf of both signals Airl®^ 
th# same S'weep^ or ALT for display of signal 
cm alternate sweeps. iChopped operation is 
snitafole for slower sweep rates; alternate opera- 
tion for last sweep rates.) 

Note 

Internal triggering In the mode sliown is on 
both channels (alternately): the next two 
clockwise jx^attions of the FUNCTION con- 
trol use the Channel A signal only. 



Figure 2-7. Dual Trace Operation 
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Figure 2-8. Algebraic Addition 
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to CHOP. 

2. bet FUNCTION Oi honzoiHaHupperl Model H02A 
plug-ui to ALT. 

3. Comiect Y tverticai) signals to Channel AINPUT 
and Channel B INPUT vertical (lowerl plug-in., 

4. Conned X Itonzontail signals to Channel A 
INPUT and Channel B INPUT ol horizontal 
fy|jper) plug -in. 

5,. Acijusc vertical sensitivities lor desired Y- 
clefledion. 

6. Adjust horizontal sensitivities for desired X« 
deflection,. 



TION control out ol and into CHOP until d€?^« 
Sired comparison of X and Y signals is oIf>- 
tained fChannels A with A and E with E„ or 
A with B and B with AL Use P'O'vSI'flON 
controls to identify which channels are feeanf 
compared. 

The A POLARITY switches cans tee used tm 
reverse Channel A signals in teth plug-ans., 



Note 

Two signals applied to a Model 1 402 A fset 
to CHOP! may also be compared with one 
signal applied to a single* channel plug* in 
in the other vOmparlmenU 



Figure 2-9. Dual X-Y Operation For Two Independent Displays 
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SECTION IV 

CIRCUIT DESCRIPTION 



2-10. OVERALL DESCRIPTION. 

W Ihe I ' Muclel I402A DuM Trace- AmpEfier coee- 
laius Cive basie etrcuits: y lEEctepeEiiteiEl differeiEliai 

a£iip 4 ilii. 0 r;» lChaEEEE6l» A artel BK aia utitpuE aEriplrli^'r. a 
swEicbmg eircMit. aiECt a trigger amplilier, Tiieie- 
latiuEESliEp 'if these eirmits is sIuj-wee m Ihe blorlc 
diagram. Fig* 2-10* The lapiil signal fcM’eEieli ehaEi- 
nel" IS DC-ccitipled or AC»cuupled Ihroeigh an mp«t 
aitenualur to the amplifiers, ot may be discomieeled 
(OFF) N"<> uiptii attenyatio-n is used on Ihe three mast 
sensitive ranges. With the exception that a poslartiy- 
reversing switch is pr^:>vKlecl lor Charmel A onl5*» Ihe 
two input amplifier channels are essentially Ldenlic..«L 
The swiichmg circuit turns oei either or bjtti ehaniiels 
lor one of the five modes >>f presentation selectable 
by the FUNCTION control uA, ALT, CHOP. A-B, or 
Bj . Signal from either or bithChuEinel A :'nd Chan- 
nel B IS applied the differential output amplilier, 
which drives the deflection plates of the oseiToscope 
cathode- ray tube. A part ol the FUNCTION switch is 
used to select either Channel A signal or the conibineci 
signal from the output amplifier lor appUcalio^n to the 
trigger amplifier. The differential signal from the 
trigger ampalier is connected through the oseillo- 
scope to a time base plug- m unit for sweep Irsgiering. 
The single sensitivity calibration control, SENS CAL, 
is located in the output amplifier; the two input chan- 
nels do not rec|uire separate front- panel gain adjust- 
ments,, since these circuits are very insensitive to 
aging and temperature elleets., 

2-11. CIRCUIT DETAILS. 

Refer to Fig. FO-^t thru FO-8 for 

the foUowitig circuit descriptions. Channel B opera- 

lion IS similar to Channel A, except as noted in the 
Channel A description. 

2-12. CHANNEL A. 

The signal is AC- or DC-coupled through SIDIA 
and SiOlB to the input attenuator. On the two most 
sensitive settings of the attenuator, two switch wafers 
are u^’ed to bypass the attenuator sections, and the 
change of sensitivity is accomplished in the amplifier. 
The next I 02| position also uses no input attenuation. 
The remaining less sensitive ranges switch in one or 
two of the four attenuator networks, which provide 
attenuation ratios of 2 5:1 (Rill R112), 5:1 (R113 
R114), 10:1 (RiOl R102I, 100: 1 (RIOS R104). Variable 
capacitors in these networks are adjusted to maintain 
these ratios for high frequencies by capacitive division. 

Input overload protection is provided by R120, 
V102, and CRlOi DC BAL control R140 adjusts the 
DC level m the lower half of the amplifier, so that 
with no input signal the emitters of Q103 and Q104 
will be at the same voltage. Thus when amplifier gain 
is changed (by operating SENSITIVITY control), the 
position of the trace will not shift. The VERNIER 



control whee rotated cfMaterctockwi.se.. ictitere-s 

sigBial aiBplitude by stealing, signal 3njiiHU!l toasts 
of QI03 and QiO'4. R15€€ calibrates amptilier gassa 
for all ranges of SENSITIVITY excepl Ml Mm mB. 
whicli are calibrated latter EI5DC is co^rreetly set}^ 
by III5C1A and RtSOB respfe^ctiLvely. Tbe 
differential amplifier QlOd. Qlb4 can be- reversed iim 
Ctiannei A by S103. POSITIO'N e-iumtro>l B 

varies the DC level at the fjiitput o>t the Ctoemel A 
circuit for positioning of the dis^plasr on the tItT. 
Signal is coupled through switching duades CPll© aiMl 
CfllI3 (when these diode.s are switefeedl "ar4 to tike 
output amplifier. 

2-13. SWITCHING CIRCUIT. 

The switching circuit coin:si.sts ol a btoefeang 
oscillator, a blanking pulse amplifier., and a multi- 
vibraior The switching circuit applies either cut- 
off bias or contecting bias to> the switching diodes at 
the output of each amplifier ctennel tCHIlQ* through 
CR113, and CE2M) ihro.ugh CB2I3); and thus deter- 
mmes which channel is tm at a given lime. Ftg* 2-11 
IS a simplified diagram of the .switching, c-ircui®.. 

a. BLOCKING O'SCILLATOe. Depenchifig om the 
position of FUNCTION switch S3ai.. Blocking Oscil- 
lator Q30I can be asLible, mo nestable.. Ofr disabled... 
When the emitter o-l Q3IH is returned tiiro>ug,h 
to the ^100 volt supply fCHOP twGtmmK the circuit. 
IS permitted to oscillate with a Iree-fumuij^ fre- 
quency of about 200 kilocycles.. The posilive-goii^ 
voltage at the collector is coupled lhfxo.=iigli C321 to 
switch the multivibrator:; since the nwltivibrato^r 
must switch twice for a full cycle, nwltiviteitor fre- 
quency is HK) ke., When the emitter of Q3§1 is re^- 
turned to ground | AiT funciioiiL the circuit ts biased 
off m a monostable condition and will projckice a pulse 
each time the negative-going, gate signal is received 
through C301 and CR30I.-, Ttes in the ALTemate 
mode, the multivibrator swilches 0 )nc‘e for each sweep 
of the time base. Opening the emitter lead in the 
A-B, and B positions disables the circuit lor these 
functions. 

b. BLANKING PULSE AMPLIFIER.. The |»si- 
tive-going portion of the pulseTroin the blocking oscil- 
lator has no effect ou Q3D2., the negative tMckswing„ 
however, turns this transistor ou., produciiig a positive 
pulse which blanks the CRT beam. Transients caused 
by switching in the CHOPped mode thus do? not appear 
on the CRT screen. The time period between the 
start of the blocking oscillator pulse and the negative- 
going backswing is about 200 nanoseconds, which 
corresjx)nds to the signal delay introduced in theoul|iit 
amplifier. Thus blanking starts t the same time as 
any transient whicli may appear., CR303 is reverse- 
biased in CHOP mode, but in all other positions is 
forward- biased to ground undesirable blanking tran- 
sients. 
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e* MVLU^TIBRATOR. TraBSisSijrs 

cu^^ale€led m ^ toiaMe esiiiaribrala^r cirtmii. D'e- 
um. ifee pssiiii/iE of il^ TONCTIO^ svitefe ill© 
imilii¥ibrai<(j<r m^j- te€‘ swtictel tm p^sime tjriggers 
|f€m BtO'Cto^ Of54!'itoSii*r QMl |ALT #r CHOFI, ioet.ed 
lEi eiilier <jif its swj) stiMe iM m BL dtSJbl€^ 

iArB|. Ftg^ 2^11 illiisfrarf^ sigmal e^ti^iMlsii'PES for 
ALT<&riyile tu^p©raiiiu?fii m s. finse w&€® QM3 fejs ©e©ia 
S"^il4:'li€^ on (i<anEt|«i iiaHj>r© nfgaiiirei ai^Q^-S lias l^eii 
c%i cjili |( 0 «i|sii mare 2 »sifsTe|» lliese 

¥wt|Uges. CHI II asd CEII2 are lorwjril-biase?! 
wlncli siBorts CtoiSEel A sa^mal. T&e oarrest of Cfean- 
Ei(rl A iraj^isisiors QMI3 ai^l QICM Hows ifcrc'«gti 

Q303 oi te© irsiiiiinviterafor™ O^udes OIII® and CMII3 
are re^erse'-liiMiSefl m'tneli aliSf^L.iMEccls CfeaiMiel A 
anS|»iS Ir jtSB litie am^Jifieff C toMiel A is Haere- 

lore fc; Ctei:ne| B« diodes CR2II and CE2I2 

are biased oil md CB2I© and CE2 4.3 are loward- 
biased, 'iriiieli pierramtis signal from ctoimel B oiii|mit 
f rafisisi . rs Q2®3 aiMl m 1^“ coupled to the cutpit 



amfdifier, Ctiano-i B is iherelore lichen the 

neitf sweep starts, a positive trigger from Q30I re 
verses die stales of Q$®3 |off| and Q304 iosi|. Tin 
ret erse- biases the foor diodes wiucli wereonCHUi* 
culls. CR31®9 and CR2I3K and forward-biases those 
wlii€h were of! fCRIlO, CH113, CH211. and CE212J 
Tlws Channel A is switched on and Cliannel B is 
switehn^ off, and for each following successive 
sweep, the two channels will be switched alternately 
on and ofl in CMO*’ mode, the channels are switclied 
at a ITO-ke rale, as determine by the free-riiiimiig 
rate of the blockii^' oscillator. In the A posiuoii of 
the FIl'KCTION switch, -12,6 volts is applied throogh 
H332 to CE2I1 and CR212, which forward-biases these 
diodes and reverse-biases CR210 and CR213. Th 
multivibrator is disabled by R334 which limits current 
available to Q303 and Q304, and the output of Q303 is 
near ground (less n^ative tlian when con<hietiiig| 
Diodes CRIli and CR112 are therefore reverse 
biased, and Channel A signal is coupled through CR 110 



sj Pulse 

1 awPLiFaEB 

I 0302 



CHOPPED 
SLat^iCm^ 
■ TO CRT 
CATHODE 



11/ 2 mm 

0101 




-^CHANNEL A SSGNAL-^ 



alterii^afe 

SYNC FROIM!- 
TlME BASE 



BLOCK !)^G 
OSCliLLATOR 
030i 



fATfl I fCHOPj 



i/2 MVB 
0304 



ICUT OFF} 



— t 

m 

Ik CR 



A o 

I 

-i2,6V*^ —“V 



-CHANNEL B Signal-# 



TO 

OUTPUT 

AMPLIFIER 
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Figure 2-11. Switching Circuit Simplified 
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jactCRlU to. EMit 0uepua In^ Eht B £j«otoiiEiww 

ai Fl'5*CTK)^ nhe r«t* v®' rsrC- jigsttiiiRiH'fli 

with -i2.6; y'O'lri.^ Ihrtfjyi^fe M333. |e 

the A^B mtKk* the mislliwibriiitor a.s 4lsso Im-idi iiEM>p€-r- 
ali¥e KJ34^ asid -I2.S is applied |{o«f fee jMiiie'i ion 

of R113 and R1T4,. wtoi-h io»rward-bia^o& CRIli 
CRUS, CR2I0, and CE2I3 whilr roverse-tetsing, 
CmiL cm 12* eR2!l. ■J^udcunz, The .^fignafe of 
te-lli etiannels are lliys acfdeci and apfelieci to tiieoylpnt 
amplifier. 

2-14. OUTPUT AMPLIFIER. 

Signals from Cbannol A or C flannel B lotr lioltii 
m A » B mo€te)aro ampEihi'CUw I'f'mmrtonbase amplifiers 
Q40t Q402 and are applied tf> delay Unesn DL40I and 
DL4D2, The purpose of the delay tnitroduced iliese 
lines IS- to permd starting o! the sweep traee mackatifire 
of the display of a yertieal sagnal. Thus; if a last-rise 
yertlca! signal !s also used to trigger the sweeps the 
entire pulse rise wall be cisp!a>"ed on the CRT screen. 
Trigger pickoff is ahead of the delay lines, at the 
functions of R401 'R402 and R405 R40§. Position 
Adiustment R409 sets DC levels to bt^ the same in 
both halves o| the output amplilier. Adjustment Is 
made by centering the trace with m> DC chflerenlial 
input to Q401 Q402. SENS CAL control 11423 adiusts 
Signal degeneration l>etween the bases of C-^0S and 
Q406, and is set lor ralibrateclsemsitovilv ol the Wodel 
I402A. Ihgh-frec|uen€'y adjust menis C433, C44L and 
C461 adjust high-frequt^ncv gain tn the thirci fourth, 
and sixth stagt^s respeeliveiv. Each of the Ihree 
acl|uslments provides frec|uencv compensation ol a 
different lime constant, and the adjustment having the 
longest lime constant, C4SI. should be adjusted first. 
Diodes CR451. CR452, CR46i. and CR462 are normally 
reverse-biaseci and provide voltage overloadproiec- 
tion for V40IA B, V402, and V4D3 Iw clamping the 
cathocfe's of these tulM-s lo -KI.6 volts. Output Plate 
Voltage adjusimeni R460 adjusts the voltage applied 
to the deflection plates for optimum focus operal ion 
of the CRT. The BEAM FINDER switch, located on 
the oscilloscope front paneg reduces current available 
lo output tubers V402 and V403 by allowing R4T4 lo be 
inserted in senes with the calhodi‘ supply. With stage' 
current thus reduced, the difference m CRT deflection 
plate voltages will be small enough lo locate she trace 
on screen, regardless ui signal amplitude or the 
setting of POSITION controls. 

2-15. TRIGGER AMPLIFIER. 

Differentia! signal from Channel A is applied 
to Q501 and Q502, and differemial signal from tin* 
output amplifier i which may be either Channel A or 
Channel B signal, or iMiihf is applied lo Q503 and 
I Q504. A part of FUNCTION switch S301 lecis 



eitlie'r o^ne of Am-sc Irigger ((CfciKifBv l A 

lor the EW'o cfciai ^rare ium'U^jmr T'RIG B¥ 

CIL A, ftiir thi rosmbiiiieci sigroa|ii<iir rrffiaaoaiiQHig 

p(ysim«is| and the sigiMi is AC-e-Oiii^i^leci Btoro^gla Cal a 
anclC5l2 m ihiftremmi ainpld ier 1^01, Slaglnilr 

less scnsative Iraggercag atucy. li> TRI(G irn 

Cli. A ALT whe-iB aising the 5 and 2B niiBiliiyoili se-aaEifags 
co'f the SENSITIVITY control. Sytu- Batll adpui-rTGa’iiefflii 
R5I4 balances the diiilereneiat; apwEiied (iw> aii^ 

lime base. The uuiput of ihe stuc^oinid dmiift?. EMaai! ant- 
phfier. Q507 Q50B> is appleed chrfJUiglriJ t^LWEiiBa it 
ers Q509 and Q5T0 lo Ihe Eirae- base pifag-mnc Dtoedl? 
CR541 is reverse-biased in all fnnctiioM |)M?sHil(Oims r%- 
cepl CROP, effeclEVely disconnircfiiiBEg' £341 ‘iJidi C 
In CHOP pO'SliiO'L'i CR54I bs fo-rward-baasedl '^batrlln 
places C54I and C542 acros-t che M>rupyB ..lUMli 

Q303. This r€‘diice.s f.ht‘ bandw idslf" ohe ^iindl 

prevents switching trains tents fromi lueun-. apij.4]iir(tH §(o> 
the lime base triggering CLrcnit. Extended bainid;i;agifife 
is not required in the CHOP aao€le since (Jhii.-s ">2 
display Is suitable osnlyfofr veriicali signalis cojinsader- 
ably below the liH-hc chopping rate Tine e a]iiibra(io.r 
voltage divider, shown (on the trigger ampLl'iieir ^tc. LW - 
mat leg divides the I -volt liiTfe*'-freqpe'iM'v caliitor;:iino»r 
voltage to calibrated voltages ol E2d oialbvolu.'^,, 
mill I volts, and 30 millivialls. These wo4lla-<»‘s are 
available at terminal posts O'n elfu*' tiniggrir .tJmpitliJtiaeB' 
teird for use In cheching sensdEyitv raiinbfiradiiu® (i^e«' 
para# rectomna-ndedpfiroc eduirr jiini jifluili'-oiti'; 

sensill vdy adiust me nt )l. 

2-16. DUAL X-Y SWITCHING. 

When two I402A amipliilhe'rs nrc’ as'cali tjo>r 

tfual X-Y measure‘'ments, the ve^riieral plag-im (doimt'T 
comparlment of the Model I40A)) i.s ns<'.-di in CHOP 
MODE. The frec|uency ol the Woefong oscillator im 
this plug-in | a bout 200 fee I deiermianes the swiitrhmg 
rate of both unils. and provlcfe‘'S ch«>p)ped ibianfemg to) 
the CRT in the osctlloscope-. The' blocfeing-eussc'dlatotr 
waveform is applied lhro*ugh the oisniiloisccxp^r tio» alhur 
base of the blocking Oisclllaeo>r %m the- hoa-y/^o^in'i.iili ywleg- 
in. The hortisontal plug-in lupper comparlirii»‘'init of 
the Model l40Ai is used in ALT mode, andsarn'ethe 
blocking oscillator is in the mo/nust.ible roiiidit low,, d 
is triggered by the 200-fei swpcihing w .iveform re- 
ceived from the veiiiral plug-pg and thus sm dr lines 
at the same rate. Bfe'cause the muitnibrators- In tfir 
two Model l402A*s will not always be mi the sanir 
slate when the first chopping pulse is receive (di. dne 
select ion of channels for X-Y comparison is r'an«i» '■«• ■ 
(iiui stiecLible from the I’ronii pamTL li^utw:i.r^r'r. Wm 
operating the FUNCTION switch of the vertucal plug- 
in out of and into CHOP a few tiimes, the cddsire'd 
X and Y channels can be caused to switch «)in iietg,,eillM/"r„ 
thus piU'iiiilting comparison of C'hammi A w ith A and 
B with B. or A with B and B with A. 
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list nmt’M 
Type 



Table 2-2. Equipment Required For Test and Adjustments 






Ctaraci®ristics 



He^isir^ for 



Para 



I. Signal 
€€f^rator 



Tearwim 
Tfpe IW 



Si to 20 Me; 
tv - 2v 



Common -M.CMle Ee|ectlo!i Ch^ek; 
Bandwidtli Cii©c.k 



2^18.4 

2^18. 



2. Volte^er 
Calibrator 






AC «il|wt 5® m¥ I© iCH ¥ p-p; 
iceeiaey *©»§% 



Sensitivity Cfeecic 



2-18. t. 



3, False 
l^eerator 



Tdttrfuijc 

lOT 



25® mv; rise ttine less 
5 ®s; kc 



Else Time Ctieck; 

Higb Frequency Adjustment 



2-19- 1- 



4„ S^pare 
Ware 
C^nerator 



i2llA 



Fr^oency li kc; «wt|wt 0,2 v 



Attenuator Compensation 
Adjustment 



2-19-4. 



5. DC Volt- 
meter 



# 4I2A 



flill-scale range Iv, l©i v; 
acciirscf floatif^ 
eoninion lead 



DC Level Adjustment; 



Trigger Amplifier Balance 
Adjustment 



2-19. f. 
2-19. j. 



6, Ai^i© 
Osetllaler 



r,zm€B 



^t|wl Sv p-p; fr^u^cy 
4W cps 



Sensitivity Adjustment 



2-19. g. 



7. L«C 
Meter 



Tf|» 13® 



T® iwllcai-e 43 |rf 



Ifijiut Capacity Adjustment 



2-19. h. 






r 

I 
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SECTION V 
MAINTENANCE 



2-17. INTRODUCTION . 

Ttiis secliofi covers aiaifiieeance^ 

10.44, aod adjusiir^ieFtl ol ihe Mude'l 1 402 A Ouat Trace 
Ampiiffee^r. The* perlo“'maoce cheek. Paragraph 

3 «» 18 ) EBay be ased a! mcomiog inspeciioo or 
alter adfustmeots have been made 10 eerily ihai Ihe 
strumeoi meets its s|iecifi€aiions (Table 2-1 )• 

2-18. PERFORMANCE CHECK. 

The lierlormaoce etieclc is inienctecliodeiero'iine 
whether or not the pismimeni is operatio|v wilhin its 
specifications. If adjusimem is rec|uiired, refer to 
Pars* 2-19* To cheek calibrator accuracy and 
other spectlicaiiofis for the oscilloscope, refer 10 the 
oscilloscope manaaL 

a, TEST EQyifMlHT,, 

Test eqaipmeni recommended for the i^rform* 
ance check is listed m Table2-2, Hems I throogh 3* 
Similar mstru meats having the listed characteristics 
may be substituted. 

b. PROCEDURE. 

install the Model 1402A m the desired plug- in 
eomparlmeot of an j Model 140-series oscIIIoscoim^, 
depending on whether the plug-in is intended for use 
as a horizontal or a vertical amplifier. !n the follow- 
ing performance check procedure it is assumed that 
the lower Iverlieal) compartment of the ModelHOA 
is being used to test the Model I402A. 

C. COmmON MOOE REJECTION. 



( 1 ) Set: FUNCTION ALT 

A POLARITY (') 

VERNIER (both) CAL 



Channel A and B SENSITIVITY . . 0. 2 

(2) Apply a 500 kilocycle signal from the Signal 

Generator (see Table 5-1) to both Channel A and 
Channel B INPUT connectors. 

( 3 ) Adjust Signal Generator output for 1 0-cm display 
on both traces. 

(V) Set: FUNCTION A*B 

Channel A and B SENSITIVITY • ■ 0. 02 

(5) Display height should not be greater than 1 
centimeter. 

(6) Set Channel A and B SENSITIVITY to .01. 
(T) Di.splay height should not be greater than 2 



centimeters. 

(8) Set: FUNCTION ALT 

Channel A and B SENSITIVITY ... 0, 1 

( 9 ) Adjust Signal Generator output for 10-cm dis- 
play on Ixjth traces. 

( 10 ) Set: FUNCTION AtD 



Channel A and B SENSITIVITY • . . 0.005 



C 11) Display heighi slrwjuld mM Ite greater linairo i 
eeiii I meters. 

a* SENSITIVITY. 

(1) Set: FUNCTION .. . .. .. ... .. .. A 

SENSITIVITY m .. ... 

VEENIER m ' ^ 

(2) Crmfieet Voltmeter Calftbraicar 

A INPUT. 

(3) Check all SENSITIVITY raniges by .setenmig VftjiM- 

meter Calibrator and SENSITIVITY comrujls as stom 
In Table 2-3 • Vertical deflecliotn in each ease sfeuilid 
be to cm -0. 3 cm. 

{h)i Repeat Steps (X)l:toiiC3) Chairmel R. 



Table 2-3. Sensitivity Check 



SENSITIVITY 


! Calitorater Qmm 


10 V/CM 


10® VOLTS 


5 


m 


2 


20 


1 


w 


.5 


5 


1 .2 


2 


.1 


1 


.05 


.5 


.02 


.2 


.01 


.1 


.005 


.05 



e. BANDWIDTH 



(1) Set: FUNCTION A 

SENSITIVITY (A) ®. fflOS 

VERNIER (Al CAL 



(2) Apply a 1 Me signal I rum Slignal Generalor w» 

Channel A INPUT. Use a 50-ohm load acTto-ss wttwS 

of Signal Generator. 

(3) Adjust Signal Generator ampIduMle lor' S cm 

deflect ion. 

(4) Change freq. to 20 Me (in Mo^el 14JA 
change freq. to 15 Mc]u Vertical deflec- 
tion should be 4.2 cm or greater. 

( 5 ) Repeat Stf'ps (l)thru(4) h>r Chaimaiell B. 

Note 

When a Model 1402A is installed lor the inrsii 
time in a Model 140A Oscilloscope with a ser- 
ial prefix f)f 407-. 413-, 425-, or 431-, pnot- 
coed as follows to obtain full liandwidnh and 
rise lime. 

(a) Remove varialde caparilor Cl from the 

Model 140 A. 

(b) Readjust C461 in Model I402A lor opti- 
mum flat lop on pulse. 



2-17 





TM 11-6625-2482-14 




f* iisfmi. 

Ci) CasTOci Ms# m A ^FOT. 

fe»dac‘ff»S€MMp^,af Fals#C^M‘»£>ar. 



(2) Set: Fincuoi A 

SESSrroifTIAI 0.02 

VllWIEB CAL 

SWEEP TIME O.SUSEC^CM 

Sweep MAGHIFIEB 300 



(3) (MAain a S'Cai ^ep. RjsctiiBefraailOlitoSOli 

l^luls 0Q p|^€ s.lpp|gli. I^S ih^m |§ , 

WteB a IS Ibs^I^I for ite firsi 

lire# I® a Itofol IfiA^dltec^e with a ser- 
ial pr#w mi €W-g 413- * 42S*» mr 431- ^ pro- 
ceed as folkws to dfelaia fall bawlwiA& ami 
rise llme» 

(a) Ee®»we warlaMe capacitor Cl from 
McMtol I4BA 

(b) E^iijiiist C4€l i® Itafol I4#tii for opi- 
mam Oal mm pais€. 



2-19. ADJUSTMENTS. 

C« $ giwe the mdfmimmsi 

pr^^^ire for tiie MiMit! I4§IA« If difficult is ee- 
csi«iered m inking BMf MdjmtmBrn, refer to Paia- 
g'ra|A3«*^0for ircMililaslMMstiRg proeedyres. 

m. E^ijiFMENT mmm wm AaiiiSTi^fEKTS. 
Test ^w!pme®t ree<i«iKie®«teclforiliead|ysi®iempr.o- i 
ceAire is listed ip Ta,l3:e 2^2 t iieeis 3 Uiroy^i ^ 
Similar ii^tryis^pts liavipg Hie iisied cliarocterisiies 
.aai* te s«teti toted. 

b. MX:ATIC» of ADaUSTMENtS. Figure 2-12 
s.imms tiie foeatiop of aJI mieraal adjystraents ifi die 
McMtel I402A. 

c. F^EiiMINARY PROCEDURE. 

Install tlie Mocfol 1402 A in the lower compart- 
ment of die ©sciiioscope. If a Model I40A Oscillo- 
scc^ Is usedj install anodier plug-in, preferably a 
time base such as the Mode! 1420Aor Model 1421 A, 
in the upper compartment. Turn on the instrument 
and allow several minutes for warmup. 




Figure 2-12. Location of Adjustments 
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d. DC aAiANCE adjustmEhi, 

Atiw.si DC BAL If) eltmirjiie iraee shill tssihea 
SE^^SITHITY 1^ swiichrd bei'i^eeiii ,005 V CM afnct 
, 02 V CM, PertyTm lor boih chaefiiels. 

e. POSiTiOM ADjySTMENT,. 

(1) See; FUNCTION' CHOP 

position; coeirots 12 O'eloek 

(2/ C&tii(&T toih inic'rs atom te-mc^r ol s-eT^'&ri wiih 
Posrttij n Ad|, R409i. 

f. OC tEVEl ADJUSTMENT 

{1} Storl Ihe plates of V402 md V403 tu^etaer aad 
measLH^e ihe votiage belweea this short aacS the r250 
Volt supplv. This aiav htr ctoae by eUppiag, oae ¥olt- 
raeter Lead to pir.s 12 a" d 24 (to^^ether) of PI. the 24- 
pm CO a nee tor m ihe Mot^eL !40A^ aad the other vok- 
aieier lead to the t-2o0 colt sapply. 

(2) Set the voltage to 70 volts with DC Level Aoj 
R46D; 

g. SENSillVIlY adjustment. 



(1) Set: SENSITIVITY , 0.02 V CM 

VERNIER . . . , . , .. CAL 

INPUT (Chatu’.el Ai . ON 

INPUT ICharj\eL B) OFF 



( 2 ) Cijaaei’l 0 . 1 V |>- p s from Vollmietei' Cali- 
brati.»r to Chaaael A INPUT. 

(3) Turn, SENS CAL romplelely cloeLwise. 

( 4 ) Sfd . 02 Gam actfusi meat fo r about 6 cm def Ic . titm. 

(5) .Adjust SENS CAL for exactly 5 cn* deflect, o,. 

(6) Change sii^nal mput to 0. 2v p-p and readjust 
SENS CAL lor 10 cm deflection. Change signal input 
to 0. h p' p. 

(7) Set SENSITIVITY to .01 V CM. 

(3) Set .01 Gam adjustment for 10 cm detiectiam 

(9) Change signal inpiu to 0. 05v p-p. 

(10) Set SENSITIVITY to .005 V CM. 

( 11 ) Set . 005 Gam adjustment for 10 cm deflection. 



(12) Set: FUNCTION A*B 

A POLARITY I- ) 

AicB SENSITIVITY 02 V CM 

INPUT fChaimel B) ON 



(13/ Apply 3v |j-p 400 cps sloe wave to toth Channel 
ALB inputs. 

(lU ) Adjust Channel B .02 Gam adjustment for num- 
mum deflection. 

(15) Cha nge sme wave .imphlude to 2v p-p. 

(16) Sit SENSITIVITY to .01 V CM. 

(17) Set Channel B .01 Gam adjustment for mimnuim 
deflecUon, 

( 18 ) Change sme wave amplitude to Iv p-p. 

(19) Set SENSITIVITY to .005 V CM. 



(20^) Set Channel B toOi GaiR agfiiustiaBeRi ior kebmub- 
oium deilt€U&n. 

ii# iNPyf cafaCity and attenuator 
COMPENSATION ADJIilSTMlNI. 

Ncisle 

Adjustments are given fox O^nnel A milii 
eor responding Channel B adjustments iim 
parentheses^ eg C13I (*231)?,. Perfi'jrm 
adjustments lo-r Channel A, then repea** Idt 
C liannel B when instructed. 

(I) Set SENSITIVITY ha tot V/CM., 

( 2 } Conned L-C Meter tfu Channel A INPLX 
adjust C131 12311 ioif 43 pi. Repeat fer Chaimel B.. 

(3) Appl^i 10 kc square wave to Claami'el A IK'PUX 

Obtain a pattern 10 cm high^ and make the aJjpst- 
ments indicated in Table Repeat fa^r Channel B. 

(4) Conned L-C Meier to Channel A IK’FCT and 
adiust CIO! fC20l| with SENSITIVITY at .. 2^ and 
CI04 IC204) with SENSITIVITY at 2 fer 43 



Table 2-4. Attenuator Adjustment 



SENSITIVITV tV/CM) 


Capacitor 


.05 


Cl 12 1212 ) 


.1 


Cl 15 1215) 


.2 


C102 face) 


.5 


cm ( 211 ) 


1 


C114 1214) 


2 


C105 1205) 



i. HIGH FREQUENCY ADJUSTMENTS 



( 1 ) Set. SENSITIVITY |AL ...... 0.02 V/CM 

VERNIER lAK. . CAL 

FUNCTION A 



( 2 ) Connect 400 kc Pulse Generator siighal to CtoB- 
ne! A INPUT through 50-c^hm terminalton. 

( 3 ) Obtain a 6 cm deflection and adjosl C46I^ C441, 
and C433 for optimum flat top on pulse. 

Note 

When a Model 1402 A is installed for die first 
lime m a Model 140A Oscilloscope with a ser- 
ial prel’i.x of 407-, 413-, 425-, or 437-, pro- 
ceed as follows to obtain full bandwidth and 

rise time. 

(a) Remove variable capacitor Cl from Ihe 
Mode! 140A. 

(b) Readjust C461 m Mtoe! 1402A for opti- 
mum flat top on pulse. 

1. TRIGGER AMPLIFIER BALANCE 

(1) Mea.su re the DC voltage between the outfjut leads 
ot the trigger amplifier. This may be ctone at the 
ends of R551 and R552 which are cf^miecled to the 
black and white coa.\ leads. 

( 2 ) Set this voltage to zero with Sync Bal adjust- 
ment R514. Should be 0 t. 5 volt. 
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Table 2-5. Troubleshooting for Unbalance 



OUTPUT MkPUWmU 




Jpacttefi erf R4I I aiMi 14CI5 
Id 

JiiBclidu erf II4I5 aiMl I4i6 



Trace centers 



Trace dees n©i center 



Trace centers 



Trace does not center 



Trace caters 



Trace dms nm center 



Trace centers 



Trace does not center 



Common Faalt 
(or Proc^?iire) 




Proceed lo next step 



V4©2, CT VI03, or CH461 or CR462 



Proceed to next step 



V401 or CH45I or CH452 



Proceed :o next step 



Q407 or Q408 



Proceed to next step 



Q405 or Q406 



Proceed to next step 



Q403 or Q404 



IK PUT AMPLI/IERS 



Base of Ql@3 
to 

Rise (Cif Ql 04 

CCeraer IioIIb PCBITIOK 
controls! 



Trice Centers 



Proceed lo next step 



If ilie trace does not center on one channel, check the other 
cliannel before making a component replacement. If only one 
channel checks normal, the "Common Fault" is then one of 
the transistors CQ103 Q104 or Q203 Q204) in the channel 
m-here the trace ctoes not center. If the trace fails to center 
oii tmih channels tlie trouble may be one of the following: 

CU eifoer for both) matched transistor pair (Q103, Q104 or 
Q203/Q2O4 ), or (2) incorrect svhtching circuit levels (see 
Table2-T)or (3) the common- base stage, Q401/Q402, in 
llie output amplifier. 





Base of QlOl 

io 

Base of Q102 



Junction of R132 and V|02 
to 

Pin 7 of V101 



Trace centers 



Trace does not center 



Trace centers 



Proceed to next step 



QlOl or Q102 



Trace does not center VlOl, or CRlOl, or CR102 



NOTE: Steps G through g may be used for Chann el B: reference designations are 200- series 



2-20. TROUBLESHOOTING. 

The followinj: ^par graphs outline ,PXOcedjyire^ 
for locating and clearing problems in the Model 1402A. 
'Be sure that the treubie cannot be cleared by making 
an adjustment. 



a . LOW AMPLIFIER GAIN- Whenever o verall 
gain is too, low to be adjusted properly with the SENS 
CAL control, waveforms for the % Model 140 A lOV 



CALIBRATOR signal are provided for troubleshooting 
To locate the trouble, trace the calibrator signal frortij 
the input through each successive stage, using th% 
test po ints and waveforms (1 through 11), 

until the faulty stage is located 
Swibching from Channel A to Channel B will aid ir^ 
deteinnining whether the trouble is in theoutput ampli- 
fjcr or one of the input amplifiers. 

b. UNBALANCE. Unbalance in a differential^ 
amplifier is generally caused by malfunction of a com-. 
ponent(s) on one side of stage of the amplifier an^ 
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Table 2-6. Switching Troubleshooting 



f SWTCHKC 


CONBITIONS 1 


TROt'BLESHOOTi;>’G PBOC'EBl’RE | 


1 

1 Operates 


— — — 

l>oes Not 
Opera le 


Check 


CcfidiiioR 


Eepair | 

proicectaire 1 


! Ctepv, Ail 

i 

!i 

|; 


— — ^ 

or 

.A. B- 


DC Voltages ai Tesi Pmuts 
2b and 2! |see Table 2-""" 


ITUages tn error 




1 

Check lor' good swiirfe | 

connect .kOiOS and sOffader | 

luEBlS, 1 


I' A^. B p A^ B 


ALTaKct 


a. WavelorimiS at Tesi Fonat 
llraasisifo-r rase and 
eol lector are tied 

tjgedieTi' 


1 No sEgftal 


Repilac'e | 


[ 

|; 




‘ Signal present 


Proceed lO' I 






b. lAavfrforma at tc-sl 
20 or 21 


11/ No signal 


{.2)t Reptase- C)3ffi9 afld.-ftr jl 

Q304 j 


[; 






, 

i |3| St!!! no signal 


H); Traete siigna.ll j 

m.ulrm,brat.or o-rrujiS, |l 


r — — 

[ A. B, A- B 

[ ai'wf Chop 


ALT 


Waveforms a*» Test Poim 
23 


No Signal 


Check Time Base [j 

and, Jl P! cunnect cons.. J 

M, , ■- ■— ^1 


' 


1 

I: i 

1 i 




i" ■ '■ 

^ Signal present 


Rfptai^e CR3Ct j 


f" n 

t 

i 1 

1 

i ‘ 

[ : 

[ 

1 

1 


1 No blanking 1 
S m CfiOT 
f position 

t 


^ Waveform at Tesi Pomt 
22 IPln 15 of Jl ui l4bA> 


1 Signal preient 

1 


I a. Chedte 'I switeto ! 

j on rear c»l 14# A j 

i| lor' INT posiiKDtK; 1 

b. fim-ditl not operas eng |j 

, choc k I'ur gO(jd. corunec ■ | 

|i tions on; swiisrihi.. | 

; c. Et: stdl nuC operaSyng | 

replace switch. I 


[ 1 
i 

j 


1 

j 

1 

1 




^ No Signal 

i 

I 

[ 


; a. RemoiVe' CR3®3„ | 

: b. Ef signal appears- ' 

reputvov CR3€'3, 
c . If stiiil no- signal 

i oroceed d. | 

i • . .... 1 








[ d. N^> Signal 


r. !b‘piace W3b2' || 


i 


J 


! - _ . 


1 f. Sill! no signal 


; g. Trace S'lgnai | 

! through circu't. 



can r>e isi^.uecl to etsher uiput ampUtter or Uj the 
lutput ampUtier bv seltnig the FUNCTION cutits\>l 
arst to otte channel and then tu the uther. U balance 
p.irfsible 'm u:ne channel and not the uther the 
anbalaiK'e not the output ampliCier and uuueceii- 
*ary steps can be eliumuted, 

e . INfPeOPEit SWITCH.I NG UFFRA liON d able 
2^0 provided for step-by-step troiiblesUovdm^, 
Tisjiibieshuuting voltages arc listed ui Table P-T* 

d. INCL FFK lENT TRIUGEH AMPUTUDE. Iiisul- 

fieient am|)litude cl the trigger signal can be cause:! 
either bv low gam in the mput amplifier or m t!ie 
trigger ampUuer Input ainptifier ganicau be checked 
by |)rocedures m subpara, a- l.^o\v g.un in the 
trigger ampUfier can be located by tracing a Modol 
I40A lOV C AIJ Bi'l Al'OR signal cunnei'ted to either 
input, tlu'uugh each vStage of amplification using test 
point wave!\>rms ^12 - I7|. 



Wfci. efoaams at Testt lU.FiiBts li 
and 19 are also provided for tv- abib sUo.,,'Sofi,c 
(,,'hamiel A smnal to used t r mg.cc^iikg., 

2-21. ADJUSTMENTS FOLLOWING 
COMPONENT REPLACEMENT. 

Table 2-8 In-ds adjusttU'ents Co, Im euade after 

replacement of tubes. Cran.sistors. .‘r uh' 'vlle^'. 

2-22. SERVICING ETCHED CIRCUIT BOARDS. 

Etched circuit lioard.-^ used m the M'.vde'l E402A 
haia» components on otu' side ofCl'U’ iJo^au'clwUh ai 
conductive layer of metal flumugh compmout bdes. 
b Service Note M-20l,» lUo OimtvUus useful U'd'a'ma- 
lioii on etched circuit repair. 'Tho mt'^HvrCanc steps, 
and cunsidm itnuis are; 

a. lJ.se a low heat (37 to 47.5 watts, less than 80QT 
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uihri^ ^eoirjtr.iryireiu. mrd eliisel \l, l€ i.g 

i 8 irteii diisiieier;? srj»3ii, aad i small 

diameter,, iaigh im c^ate^ s*D>lder U a rusir. so^lder 
IS ysed,. eleaiR. sJiie area iaarv%gMv alter s^3lcleriii|, 

h.. CQm§£-Bea^:^ may lie remoT«l l?y piacM^g- tlie 
SG’Ideriirig iruti osi; iLlie lead €m eiitier side 

oi £lie toard. ai^d pudllia^ an ftie lead. If ^eai is 
ap. lulled hj- the c‘u)oipKi'a€a! side el tiie isceird. greater 
care is re^i^ired ra aT-eid dii!iag.e ru) tlie eGsiipioiiieiii 
(i.espic-c-iaiiy trae far di-odesl If Iseat damage may 
Gccar, erip'. Sde iea^l surta a pair af pliers i:o 
a heat siiife bet¥»;'ee3i the scdderif!^, ir-usa asideuimiKMieiit . 

e,. If a c.:;mp‘a*nesif is -olwKwasly damaged Gr faiiiiy, 
eUp ilue leads cii ?e teiiiefoampK«iest.aii€lthera imsoMer 
flue leacis fram tlie board. 

o.„. Large cta<mpw) 2 sefiis sach .as pafeats.OB’^eters and 
tube shekels may be remorcd by rotating the soideniig 
iron from lead to lead laid applying steady pres^re 
to lift tlie pan free ((ifee altersiativeist j clip lise leads 
a! a damaged parti- 

e. Sinee the eoffiAietior pjart gI' the eieaed eircuit 
Ij^jarct IS a metal -platecl siirlace,, oof?<ered wii|i solder, 
use care ip a^roid oferiiea'MC liltaiigtlieeoa^eior 



irofii !iie btj^ard. \ candaeior may lie femeaiea y^ts 
m place naiii a 4^m€.s -arviiig aceiait base ceme-ji v4*r 
sparaaglyl having good msaiaiisig properties A:.« 
ofiier lor repair is to solder ^ section 

good candy :ioe wire along the damaged area. 

i. Clear the solder from tlie eircti,! board ftole 
liefore iGseriing a uew CMiiipoiieoi lead. Heat die 
solder in me hole, remore die iron, .md qu'ikly 
Misen a pointed noe-iBelailic objec!. such as 
tooitop^ek. 

gi Siiape the new eomponeoi leads and clip to 
proper lengtli., I, ns erf die leads in the Loies and apply 
lieat "iid solder, pirxderably on the conductor side 

Table 2-7. Switching Circuit troubleshooting Voltages 



FUl^’CTfOK 


1 DC Voltage at 
Test Point 20 


DC Voltages at 
Test Point 21 


A 


-2,5 


-4. 1 


ALT 


-3.1 


-3. 1 


ALT 


-3.1 j 


1 -3 1 1 


CHOP 


■3.1 1 


i -3. i 1 




-3.1 1 


1 i 


B 


-4.1 1 

L_ .... j 


i -2.5 j 

,_J 
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Figure 2-13. Component Locations on Input Amplifier Board A9 
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Figure 2-15. Component Locations on Channel B Sensitivity Switch 
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Refer to MIL-ST0- IS-' I for setieiBalse symtols fic^ listed In this lalie. 



Unless olherwise Ifidlcaied: 

eapieitanee in pieolarads 
iRctaetance in microt^R^ies 
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Front panel markif^ 
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p/0 = Part 
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= Feedback |xith 



N,C. = No conne'Ction 
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Table 2-10. Conditions for Waveform Measurement 
in Channel A, Channel B, Output, and 
Trigger Amplifiers 
(Test Points 1 through 18) 
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Figure 2- 




7. Waveforms at Test Points in Channel B 
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Figure 2-18. Component Locations Switching Circuit Board A2 
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Figure 2-19. Wavetorms 
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Figure 2-21. Component Locations on Output Amplifier Board AlO and Deck 
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APPENDIX A 
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TM 11-6625-2390-15 
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contain information applicable to the operation and maintenance of the 
Oscilloscope: 

Index of Technical Manuals, Technical Bulletins, Supply Manuals (types 7, 
8, and 9), Supply Bulletins, and Lubrication Orders 
U. S. Army Equipment Index of Modification Work Orders 
Field Instructions for Painting and Preserving Electronics Command 
Equipment Including Camouflage Pattern Painting of Electrical Equip- 
ment Shelters. 

Depot Inspection Standard for Repaired Signal Equipment 
Depot Inspection Standard for Refinishing Repaired Signal Equipment 
Depot Inspection Standard for Moisture and Fungus Resistant Treatment 
Army Equipment Record Procedures 

Operator, Organizational, DS, GS, and Depot Maintenance Manual: 
Oscilloscope AN/USM-309(V)1, Oscilloscope OS-193P/U (Hewlett-Packard 
Model 140A), Amplifier AM-6169/USM-309(V) (Hewlett-Packard Model 
H06-1405A), and Generator, Sweep TD-5037/USM-509 (Hewlett-Packard 
Model 1421A) 

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use. 
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APPENDIX B 

MAINTENANCE ALLOCATION 



Section I. INTRODUCTION 



B-1. General. 

This appendix provides a summary of the mainte- 
nance operations for AN/USM-320(V)1. It au- 
thorizes categories of maintenance for specific 
maintenance functions on repairable items and 
components and the tools and equipment required 
to perform each function. This appendix may be 
used as an aid in planning maintenance opera- 
tions. 

B-2. Maintenance Eunction. 

Maintenance functions will be limited to and 
defined as follows: 

a. Inspect. To determine the serviceability of an 
item by comparing its physical, mechanical, and/or 
electrical characteristics with established stand- 
ards through examination. 

b. Test. To verify serviceability and to detect 
incipient failure by measuring the mechanical or 
electrical characteristics of an item and comparing 
those characteristics with prescribed standards. 

c. Service. Operations required periodically to 
keep an item in proper operating condition, i.e., to 
clean (decontaminate), to preserve, to drain, to 
paint, or to replenish fuel, lubricants, hydraulic 
fluids, or compressed air supplies. 

d. Adjust. To maintain, within prescribed limits, 
by bringing into proper or exact position, or by 
setting the operating characteristics to the 
specified parameters. 

e. Align. To adjust specified variable elements of 
an item to bring about optimum or desired 
performance. 

f. Calibrate. To determine and cause corrections 
to be made or to be adjusted on instruments or test 
measuring and diagnostic equipments used in 
precision measurement. Consists of comparisons of 
two instruments, one of which is a certified 
standard of known accuracy, to detect and adjust 
any discrepancy in the accuracy of the instrument 
being compared. 

g. Install. The act of emplacing, seating, or fixing 
into position an item, part, module (component or 
assembly) in a manner to allow the proper 
functioning of the equipment or system. 

h. Replace. The act of substituting a serviceable 
like type part, subassembly, or module (component 
or assembly) for an unserviceable counterpart. 



i. Repair. The application of maintenance serv- 
ices (inspect, test, service, adjust, align, calibrate, 
replace) or other maintenance actions (welding, 
grinding, riveting, straightening, facing, re- 
machining, or resurfacing) to restore serv- 
iceability to an item by correcting specific damage, 
fault, malfunction, or failure in a part, subassem- 
bly, module (component or assembly), end item, or 
system. 

j. Overhaul. That maintenance effort (service/ 
action) necessary to restore an item to a completely 
serviceable/operational condition as prescribed by 
maintenance standards (i.e., DMWR) in appropri- 
ate technical publications. Overhaul is normally 
the highest degree of maintenance performed by 
the Army. Overhaul does not normally return an 
item to like new condition. 

k. Rebuild. Consists of those services/actions 
necessary for the restoration of unserviceable 
equipment to a like new condition in accordance 
with original manufacturing standards. Rebuild is 
the highest degree of materiel maintenance 
applied to Army equipment. The rebuild operation 
includes the act of returning to zero those age 
measurements (hours, miles, etc.) considered in 
classifying Army equipments/components. 

B-3. Column Entries. 

a. Column 1, Group Number. Column 1 lists 
group numbers, the purpose of which is to identify 
components, assemblies, subassemblies, and mod- 
ules with the next higher assembly. 

b. Column 2, Component/Assembly. Column 2 
contains the noun names of components, as- 
semblies, subassemblies, and modules for which 
maintenance is authorized. 

c. Column 3, Maintenance Eunctions. Column 3 
lists the functions to be performed on the item 
listed in column 2. When items are listed without 
maintenance functions, it is solely for purpose of 
having the group numbers in the MAC and RPSTL 
coincide. 

d. Column 4, Maintenance Category. Column 4 
specifies, by the listing of a “worktime” figure in 
the appropriate subcolumn(s), the lowest level of 
maintenance authorized to perform the function 
listed in column 3. This figure represents the active 
time required to perform that maintenance func- 
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lion at the indicated category of maintenance. If 
the number or complexity of the tasks within the 
listed maintenance function vary at different 
maintenance categories, appropriate “worktime” 
figures will be shown for each category. The 
number of task-hours specified by the “worktime” 
figure represents the average time required to 
restore an item (assembly, subassembly, compo- 
nent, module, end item or system) to a serviceable 
condition under typical field operating conditions. 
This time includes preparation time, troubleshoot- 
ing time, and quality assurance/quality control 
time in addition to the time required to perform the 
specific tasks identified for the maintenance 
functions authorized in the maintenance alloca- 
tion chart. Subcolumns of column 4 are as follows: 

C - Operator/Crew 
0 - Organizational 
F - Direct Support 
li - General Support 
D - Depot 

e. Column 5, Tools and Equipment. Column 5 
specifies by code, those common tool sets (not 
individual tools) and special tools, test, and support 
equipment required to perform the designated 
function. 

f. Column 6, Remarks. Column 6 contains an 
alphabetic code which leads to the remark in 
section IV, Remarks, which is pertinent to the item 
opposite the particular code. 



B-4. Tool and Test Equipment Require- 
ments (Sec III). 

a. Tool or Test Equipment Reference Code. The 
numbers in this column coincide with the numbers 
used in the tools and equipment column of the 
MAC. The numbers indicate the applicable tool or 
test equipment for the maintenance functions. 

b. Maintenance Category. The codes in this 
column indicate the maintenance category allo- 
cated the tool or test equipment. 

c. Nomenclature. This column lists the noun 
name and nomenclature of the tools and test 
equipment required to perform the maintenance 
functions. 

d. NationaENATO Stock Number. This column 
lists the National/NATO stock number of the 
specific tool or test equipment. 

e. Tool Number. This column lists the manufac- 
turer’s part number of the tool followed by the 
Federal Supply Code for manufacturers (5-digit) in 
parentheses. 



B-5. Remarks (Sec IV). 

a. Reference Code. This code refers to the 
appropriate item in section II, column 6. 

b. Remarks. This column provides the required 
explanatory information necessary to clarify items 
appearing in section I I. 
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SECTION II MAINTENANCE ALLOCATION CHART 
EOR 

OSCILLOSCOPE AN/USM-320(V)1 



(1) 

GROUP 

NUMBER 


(2) 

COMPONENT/ASSEMBLY 


(3) 

MAINTENANCE 

FUNCTION 


(4) 

MAINTENANCE CATEGORY 


(5) 

TOOLS 

AND 

EQPT. 


C 


1 
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Text 
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Adjust 
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I 




8 



(6) 

REMARKS 



A 



Text 



SWEEP C5ENERAT0R PU1245/U (HP 1421U) 



Replace 
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SECTION III TOOL AND TEST EQUIPMENT REQUIREMENTS 
EOR 

OSCILLOSCOPE AN/USM-320(V)1 




*Ttie National Stock Numbers that are missing from this list have 
been requested and will be added by a change to the list upon 
receipt. 



6013 



t Krtition of I on 74 



n«v be used until cihauated) 



HISA.FM 2132-77 




B-4 




TM 1 1-6625-2482-14 



SECTION IV. remarks 



REMARKS 



No maintenance functions on end item, all maintenance functions are performed on components. 
See TM 1 1-625-2790- 15 for maintenance allocation. 
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FO-1. Oscilloscope 141A Low Voltage Schematic Diagram 
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FO-2. Oscilloscope 141A, High Voltage Schematic Diagram 







TM 11-6625-2482-14 



R702 


>R703 . 


R704 


► R705 


R7090 

2430’; t 


; 1000 

, u . 


: ttso : 


18250 

1/ 


:iooo 


C70I 
0.1 UF 


, 


C702 

C.UF^ 


2000 CR70I 


-Mr 




«th)v^ 


V A " T ^ 


~'>vV L 



R733 . 

iS^tC { 924 ) TC JUNCTIOW OF 
f<6l5 a R6i8 







• ' v..vV ' ,yy‘'‘^ 

• ' y-f ..^.. -' vV- f, '• 



'‘OPYRIGMT 1967 BY MEWLETT-P/CKARD CO 

4IA-I»ULSE CKT-«0| 



DELETED R742.R ’4 



FO-3. Oscilloscope 141A, Pulse Circuit Schematic Diagram 
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FO-4. Dual Trace Amplifier 1 4O20A, “Channel AmpWref Dlagrrm 
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FO-5. Dual Trace Amplifier 1402A, Channel B Amplifier Schematic Diagram 
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FO-6. Dual Trace Amplifier 1402A, Switching Circuit Schematic Diagram 
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FO-7. Dual Trace Amplifier 1402A, Output Amplifier Schematic Diagram 
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Dual Trace Amplifier 1402A, Trigger Amplifier Schematic Diagram 
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